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Amelia Island...... ...... ...--. . 283 Tunnel, Chicago ...... 373 | Aqueduct. Contract Awarded. 427 | Bridge and Bridges. 
Anoka, Minn. enntdes 173 | Accidents, Railroad Train Aqueduct. Queretaro 421 American Pin Connected in England 
Apple River, Elizabeth, Il 129| Amelia Island Bridge 283 | Arcade Contractors. 535] ‘Apple River Failure of 206, 248, 24) 
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4 Fort Worth - 5 ss B51 New York Central R. R. s ; 195 | Ronis Comsnmeh: ; 67| Forth 138, 183, 210, 310 
3 Gadsden, Als.. . 2833} New York Central Limited . ine om ine ine 122| Forth, 19th Quarterly Report 210 
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Laurel, Md... ......... ner cons - WO) Seiney. Neb... ; - Dl) “Abolishing Present Brooklyn Bridge — | Manhattan i, 118, 261 
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Loup River.......... nod .. 239] State Line, Ky. 73! Rufralo Grade Crossing 417| Memphis, Tenn 73, 52T 
Mad River,O...... . 7) Steamburg....... ; 1) Bridges for Western Rivers 101} Missouri River, Quick Construction 204 
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Nebraska City, Neb ........... pap en tae, ae Abe Rack Rail ; 428! Hewitts Rapid Transit 2 Sibley il 
Nevada, Mo.............. Voseceuians .. 527 | Abt System. Bolan Railway. : 487 | public Buildings 19| Staten Island 55, 233, Aah 
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4 Ee Flings ca insn cep ep seness'o ee ..-261 505) Allegheny City Water Supply.... ......... 6 | Boiler Explosions, England, 1387 475 Derailment. 217 

i SRANOREN, TOUR. Bo ccncsssd.cvevsceceserees 239 | American and Foreign Exports and Im- = Bolan Pass 2 16 | Growth of Traffic. .. 6 
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: WROTE, BB. on oe ces cov esces conscces — i pointment of Comm. on Technical Harbor Improvements 7 Statements Thos. C. Clarke 351, 362, 408 
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Electric Wires, eek 2. ‘ RR 8 = en rr eee 380, 42 Cause of Accident Building, Office & Warehouse, Heating and 
Explosion, Teele Boiler. .. 283} Announcing Names of Stations............. 461) english Trains z * S| Ventilating ‘ 
Explosion , Rich Hill,Mo.......... .. ... 246) Apple River B bp: OE noe os 205, 248, 250 Prony......... ee Le Roe 40 Bureau of Harbors and Water ways. 121,143, 22 
a Trains Baca saainst-s*s- 25° Geos = ee =v to Mining...... » Straight Air... __. alc Bod 9 a ae Strike ....162, 184, 23), 243, 261, 289 
n United Kingdom Scuba Seat n. Shultz Collision..................... i Westinghouse, Adoptio ‘So. 

Mine Calumet & Hecla............ .---.-. 417 *BLSS UFim, a Croton. an 18, 3, 38, 73, 178,248, 27) ow, Sa i es Hone 0. Pac, Ry. a siete Getther pa 
Result = —_—— Confused.......... vesee 8 Breakwater Delaware,..°.....-.--......... 209 | Burner. Improved Gas voosee 156 

Taake ens «thbatubhnesassp peheed san, an eeee terersaser e teegserceceres %B Brick and Stone Long Span... (See Bridges) eee eeteesene Bolts ‘ 276 
Street alien, Jersey City.... .......... SORE FENN. aaa sett ccsvoc rapes. cee ivcheeke 73! Brick Burning by Oil....................-... 9 ' Business Outlook...... ¥ Sian a 








; 
; 


A as emia ati ee 





IV 








ENGINEERING NEWS-INDEX. 


JANUARY—JUNE, 1g98 





Business, Situation vouey (oe Re kere 
Gable Conduit spake ae 
Grip . AZ 
Grip Brake : 12 


Gri Brooklyn Bridge ; 55 
Rai way, Hoboken 228 
Kansas City 109, 298 
Loses of Power on 24 

St. Paul 7 269 | 
Submarine . 345 
Third Ave, N.Y. . Ml 
Cable Railways . Bb 
Cable Road, Denver, Col . 223 
Cable Roads, Aerial in Europe , a) | 
Cables, Great, of World. 19 
California, Two Curved Dams 270 
Canadian Canals and Waterways. 173 
Canadian Railway Accidents . 508 
Canal. Azoy and Black Sea. .. el 
sotween a and Upper ‘Lakes. lll 
oe. Sh 297 
Boats, Drawn by \ ccomotives 461 
Canada . 73 
Corinth Ship .... 15], 483 
Cow panies, Protest against Nicaragua Co, 109 
trie 453 
French... * 2 
Harlem Ship . B27 
Hennepin 111, 287, 439 
Improvement in N. Y¥ 16, 37 
Irrigating. Laying Out. one 
Kaukauna, Wis 7 R27 
Louisiana a 
Manchester Ship . 5, iB 
Merced Irrigation . ; 83 

Morris, Abandoned x 
N.Y. State, Improvement ; 138 
Niagara Falis . » 
Niagara Ship. ; . Be 
Nicaragua 19, 37, 68, 73, 85, 151, 230, 283, 306 
BO, 473, 476, 490, 505, 527, 58, 42. 

Arrivai of Engineers as 
Attack on 542 
Engineers nan 
Labor on. 283 
Republican Platform : ai 505 
San Francisco River : céeeeae ee 
Surveying Party oaks ie R27 
On the Planet Mars. 49 
Panama Bi, 55, 98, Js, 1238, 138, 151, 180 


217, 239, 251, 255, 361,'277, 359, 795, 405, 406 
417, 428, 445, 447, 448, 450, 451, 454, 468, 472 


453, 488, 490, 401, 492, 505, 514, 516, 527, 542 
Actual ‘'tatus 445, 492 
Col. Lockett’s Letter veosercesteue 516 
Culebra Cut ‘ ‘i. a 
De Lesseps . 3, 251, 350, 483, 505 
SUED 5 oo obs can ein apabdccsdaneaebianiiee 490 
Finances 5b, 151, 483, 506, 516, 527 
RNS TED fo ccndangasuses .. 98, 35, 448 


Land Speculation...................... . 
Locks. Pea oe 405, 180, 406 
Profile a ‘ eevee OK, 447 
Positions on tare 44, 468 
Rails used. . Bethe as ed scans 
Snow's Letter , ‘ ee 
Star and Herald , 27, BAe 
Trip over “ ; so48 514 
Water Supply : : 488 
Pittsburgh to Lake Erie ....... ao 
=, hrough Tll..... : 19 
ary's : ; sis cla 5p int 
Suez - 451, 461, 505 
Union, N. Y. State Sau a 





Water Power, Brid Piers in 2 ll 
Canards, Atcheson, Topeka & Santa Fé 406 
Carbon Tron Co,’s Direct Process p= 
Carbon tron Co.'s Direct Process, Correc- 

tion. : RH 
Car Coupler. ‘Standard, Dimensions 7 
Car-fare, Sleeping in England, er 3 
Car Heating ; ... S22 

By Steam SR 

Date Postponed 351 
Massachusetts. 373 
N.Y, LE & W 5 72 
Westinghouse., 173 

Lamp Extinguisher.. 206 | 

New Cylindrical Passe nger 6 

Palace for King of Portugal...... . 
Cars. Open for Tramway : 373 
Car. Special for Electric Light. . 8 

Stoves and Bridge Floors -. me 

Wheels, Good and Bad, . 

Paper ; = 


Penna. R. R 
Specifications Penna. R.R.. 07 
Tests of Steel.. oa 9 
Largest as canet ce ae 
ia 
101 


Casting, 
Cast-Iron Piles. Action of Sea Water on.. 
Cast-Iron. Salt Water on. 


Ceiling, Assembly ( *hamber, Albany, “Ol, 98, wt 

B10, 508, 
Ceilings. 
Cellar Bottoms. 
Cement for Cellar Bottoms...... 
Cement Mortar, Economy in ¢ ‘omposition 177 
Cement, Nomenclature of. 
Cement, Rosendale with Lime........ ..... 2 
Cement Works. Ft. 
Cae PEA vec nev veccecsccns 
Charleston J@ttiem,::::................ . 246 


Comparison of Fire nant. ‘ 268 
OOURIING TOR 5 5.605: sn0e8s = 


Seott. ; ice . 45 
” 


Charter Rescinded.. 283 
Chicago City Engineer Removed....... 63 
ES Rr eer rae er 195 
Elevated Railway,, sod caiee thd eins «pen 
Growth of tel eneS Ry 


Lake Tunnel 

Natural Gas.... 

Pumping Plant for 

Pedestrian Tunnels. . 

— ksand on Lake Front. 
ilway Ordinance Enforced. 


Sewage. Late . 
Water-Works. . 12 
Chignecto Ship Railway,. ; . 
China, Cable Luan River ; 19 
China, Yellow River..... ; Sle 464 
Chinese Concessions..... eo ; 483 
Improvement Co ; 19 
Officials ae 


Road Making boas 
Cinder, To Remove from Eye.... 
Cincinnati Water Supply 
Circulation, Effect of in Boilers 
Cistern Cleaning Device. ‘ 
Cities, Growth of....... 

Cities in the West. 

City Engineer Removed. 
City Hell, Architects, New York.. 
city at he rk. Buildings on......-....-- 
ty NTI. - «- «nee ee yee eee ee eenes deeeee 
vil Engineers. Registration of........ 


= 
ak 


Civil Service Conundrum.... ............. 
Ciay Electr'e Pneumatic Tube...... ..... 
Cleveiand Electric Wi 
Cluteh for Strin 
Coal Bed. Brittany 
Output. United Kingdom 
Powdered for Pudaling Furnace. 
Relative Value of Different Sizes. . 
Code of Ethies. Engin-ering.. “+ 
Coins. Value of Foreign.................. 
Collision. Apron, aa Fis it 
ann She ,-tH ¥ Bay... pilin waibeatncet 
re) ats wit WD FIR cccccccscccess 
SR Ee Sensi nw aink atch sepee- onde oe 
Columbia Elevator Foundations. 
Columbia, 8. C.zState Canal............... 
Commercial ee i Ria aa hb eacaeee 
Commercial Prosperity 1687....-....... .. 
Commissioners. lowa tate Ry. Report. - 
Commissioners. Mass. St. Ry.. 
Commissioners, Kansas St. Railway Rep. 
Compasses. Bennett's Geometric... 
Compass iApes. Retracing Old.. 
Compass. New Keum.................-.-- 
Compensation of Curves................... 
Composition of Explosives................ 
Compressed Air. Motive Power Paris. . 
Compression Teste, Use of Lead........ 
Computing Insirument. Thacerer’s...... 
Concrete and Wrvught-. [ron Cylinders... 
Concrete Piers. Red River Bridge....... 
Concuits. For Electric Wires, 228, 233, 
308, 359, 396, 418, 469, 507. 
Coney Island on moved «..-<.25. Sennah 
Confirmation. Quick 
Confusion of Stution Names............. 8, 
Connecting Roda Broken.. 
Consolidation of Railways in Mass........ 
Consolidation of RKailways...-..... ........ 
Construction of Dam and _ Reservoir, 
tones cee ke ereuees Cennaeusve 
Construction of Dam across s Potomac R 
ut Wuashington...... 
Contracts, Eiffel... 
Government Stone. 







Manhattan Bridge.. 

TROUBREMTING <0 06050 0cecs veesecsce : 

NN SE ons snes bdcnatesaueds veaeson 
Contradiction. O. L. & 8.W. Ry...-..-. -- 
Conundrum, ,Hydraulic...... 369, 493. 511, 
Cope: Athlon ...2 2. cccvecescccsescccccccscece 


Copying Tracings by Davy Process ...... 
Core for Hollow Tiles. 
Corpus Christi & Padre Island Harbor Co 
Correction. Harlem Depressed Tracks. 
Correction. Pile Driver. Ry. Location. 
Corrections. _Weir formula........-..... 
Corrosion of Iron, Protection......- ..-. ; 
Cost of Oil, Gas and Eteetricity .......... 
Council Eng. Soe. on Pub. Wks. 
OEE 5 36 a bianiin da $9%.ub aS ae ment nee 251, 
Coupler. Janney, Manufacture of...... 
Coupler. Standard Car 
Cram Steam Pile Driver ..........-....- ; 
Crane. TRAVOURE ..-000cccccccce. cvcvscece 
Cree@plng «+o. cceecccsercccecvcs are tid ee london 
Crossings. Law about............+..-..0.- 
Cross Section for High Reservoir Walls.. 
Croton. Aqueduct (See Aqueduct Croton) 
Croton Water. Quality of................. 
Crushing Strength per sq. in, 429, 454, sit, 
Cuban Raiiway Operating Expenses - 
Culvert Pipe. Railroads.................. 
Cumberland Mountains. Railroads and 
(RSENS EN a OCR TOG IR SAIL AEE 
Cumberland River Improvement......... 
Curvature. Sharp vs Easy................ 
Curve, Compensation...................5 
Curved vs Straight Dams.................. 


Curves. Formula tor Verticai. 
Curves. Reducing on Denver & Rio 
GeOOSS 9 0:00 0 b50 cscs ce Ges ccarese sevcccdees 


Curves. Sharpest. . 
Cut-Out Switch. Dailey... pabarin 
Cyclone Pulverizer ......+.-.-..-..-+...- . 
Cvciones. Arkansas and Illinois ao 
Ce CI0S SIE Ab ancsesdcrses- desesave 
Grenada, Nicaragua. . 
Nimesea, Kan .. 







Pratt, Kan... 
Sleeths, Ind.. 
Sionx City, Ta. 
Wellsville, N. 
Cylinders. Proportioning Steam.. 


Dailey Cut-out Switch. 


Dam. Amsterdam, N.Y ....-..........-. 
Ren: WUE ebas 60% 506 nen dcedeestwavcencs® 
Bear Valley...--......-...-+-- 271, 272, 513, 
Burst, Blairtown, Wyoming ............ 
Construction of, Athens, Ga............. 
Ce EBs i vr'ea'e 89 00 60h a eb bees 
we PEED Deus. clewees devevinssewen 


Exeter Pond, Gonm «+... ....cccccsscscoce 
GORA DIG 2 v8 veccce ses conccedavccaese 98, 305, 
GBNOe TODGE: ccc ce -cecsaecsccesvcsdesescvcss 
RRR MIS ins bbc0ks bsascdanscs ce chess 
Lahbanon, OOn ......-.ccccscccscccccesces 
ES cian 6% cacasnn ses cb006Ges6edbesedas 
New Brunswick........---....+.+- 511, 160 
Quaker Bridge, 81, 94, 118, 139, 163, 173, 
243, 272, 527. 539. 
Quaker Bridge Data Table.............. 


uaker Bridge, Design of .....-....-.-- 
SRG UNE csc denbakdnan veins 560-50 ne 
Undermined, Faribault, Minn ..... -..- 
a Stockbridge, Dass 
0 
Dams and High Walls...-- oS ne teenesecneee 
Canons of Rocky Mountains ....... .--. 
CRP ORE 6 6cgcceeebht re aercsascercntcocences 
Clee AOE sc csula acdsee s-dvancecs¢esatacuns 
Curved vs. Straight....-..... «..+-+-. 232, 
Data concerning Large..-...---.-----++ 
Greatest in World.......-......se0-seeees 


Davy Process of Copy ng Tracings.....-.. 
Deacon Waste Waver Detector. ...-.-....- 
Bixbyay Obstruction......... 
iiman s Wagner Car Co. .-. 
Ry. Comms. at M. & 8. P.R it...... 
POPORE WORE 2 accccceccncdeenccownscosensss 
Violation of Patent 
Def ects of Fnatle) 1 Railway Statietics.. 
poleware BUNGE eo os canebtance cececece 


5. 28 
a Tt m, Portiand, Me ........-- Dee 
poph and Volume of the Oo ameblgntten 


lment.. Curious 






Fed baes ak rene een asa am ensamaaiiemnae encase SCUUUSSSESS ESEUSY U _SUSUEDrSyy 
& 


Details OE iia ok sick nidentacadedsattaekaes 
Detector. Deacon Waste Water... --.--- 
Determination of the Size of Sewers -..-.. 
Detroit River Eagnel endevivine wal 427, 439, 
Development of N. Y.-- --. +--+ -.-se0-00- 
Diagram N.Y. City Passenger Movement, 
Diagram. Slide Moment.............-. «- 
Dietrich. Large Arches ...........-....+- 
Direct Process, Iron and Steel..6.8 41,224, 
Direct Process. Iron & Steel. ‘Carbon 
DOMED Miciceed ccc Heder edd cada none 
Direct Process. Iron & Steel. 

Tron Co. Cosrection eee 
Disaster, Bradford 
Displacements and Area Curves of Fish 
Dien. = aa Sca Water. 

SPONGE EMME | ociciociccantictbann acces 
Dividends Keduced,. Missouri Pacific . 
Diviston and Resident Engineer. 46, 84. 


Deas and Harbor, St. Johns, N. B ...... : 
I, ION, oan ac acawcnkosce suceacs 356, 
Draining Cit? of Mexico ............. .... 
Draining Zuyder Zee 
Drawing Board, Vertical..........--..-.-- 
Drawing. Ink for 
Drinkin Water. Association, London.. 
Dubois 
pene Bridge e Piers, India. . cSPOIER 

Duluth, Loss by Booms Breaking... eevesene 





eee Tee ee ee eee eee cee ee) 


Drake Gti RomtOa60i6s4ccess4--s0scovces 
Duty Trials Pemping Foaives.. 
Dynam ces, Question o 
Dyasmo and Electric. Light Manufactur- 
PAD inns eccdndce ssvesccevaccossccseeateine 
I 19.06 50 tio ach neacdssigeabeines 


ies Me PO 6.5. 6 csc ions hits 16, 
rth’s — sient PRN-4 wis 0d “an Shen OES Ta 


Lewes Seedanee abbots cule wunmenieed 
DM a cinditeasrcéese SkWeseeenas BOER 
Nashua, N, H...... suaibeowlaceaoke es aeeeee 
VeGME GIDE 002 5 woke cinsccioumetses, 
Earthauakes, Theory of . 
SE MNS nice cdeticewiesssvevepeekinsaxe 
Economie Theory of Railway Location.. 















188 
419 
233 
441 
207 
117 
284 
228 
286 


374 
360 
263 
263 
30 
535 
490 
160 
487 
W2 
465 
519 
530 
221 
173 
261 
129 
327 
151 
239 
129 
535 
534 
123 
‘ Economy in Composition of Cement 
SA) Mortar ....--..-02. seeeescees coseees 177 
536 | Education, Foreign Technical... ... .--- 452 
91 orescence and imporviogs Mortar.... 262 
344 | Egvor, Reclamation of Land............-- 377 
2 Eiffel, Contracts......-..-+eeseseees 417, 428, 449 
49 Electrical Engineering, University of 
473 RN i cécasutnsieshvesstedsttss orvanbed 445 
426 Electrical D sinfection.............-. 
at | | Electric Car. Power Required “ 
310 | Companies, Consolidated ..--. . 
oea| Lngines on Uncerground Ky 
283 Exhibition of Woodward Co., Detroit... 373 
4 Firing Of Rifles. ....- s.-. 220006 -sese cee 109 
Haulage in Anthracite Mines.......-.. . 498 
2s | 2p | Blectricity, Big Bend Tunnel 2 Sees ee vesees 427 
in Japan. eas wueckace mae 
423 Oil and Gas, Relative Cost ..........-.. 310 
SH) . Othe Lene WOPEO cick i ieccccdesschehsaves 293 
512 | Electric Lamp Posts, Berlin......-------- 486 
~~ Light and Dynamos, Manufac- 
453 NE ssikccs ti cadecpcstsdasqrenierses 530 
537 Electric NI 53.5 cd anucachesekietectons 293 
COR) NE I second poceccctcndaneey cine 351 
SE MIN So ccccty  ccecscs Deed 202, 263, 327 
ET CT OR ss 55 5 cece ee cece cesshopsenas 373 
156 | Electric Purping Plant .--.......-.-...-- . 357 
305 | Electric Railways ....-.-. 00. .-eseee cere ees 395 
426 | Birmingham. Conn ......-....---.+0+0-+ 461 
204 Carbondale. is oars ok Va . 61 
232 AERA ERED pear ey a Tyee ire’ 405 
313 Fourth MAME PME Win casa ctinwaake Saetors 151 
: I cen vcbseccssectsoawaurustueeewee 532 
195 gt A RS reer ere at 
273 River and Rail Co bre Orr et Dee ee 162 
423 Storage Battery Car....-....---...eeseee 534 
att | Elestric Bewage Cleansing...---...+--265 95 
337 | Electric Speed Recorder...--.-+--...+-s++- 422 
239 | Flectric Subways in England............. 507 
= Electric Subways, New York, 305, 308, 359 396 
461 Electric Subways, Phila ..............+. — 
351 | Electric Telegraphy, Birth of......-...-- 315 
283 | Electric Traction Increaser..-----.----++. 254 
283 | Fleetric Welding......-.-++...cccccerecsess 352 
439 | Rlectric Welding. Bernardo’s Method.. 263 
400 | Electric Welding of Rails 406 
493 | Electric Wires. Conduit, Kansas City.--. 233 
; Boston... ocscccccccccscessecsccccvcesncves 228 
283 COON. wun des chinese vege oh ecces 129, 239 
283] ON. Y.. Deaths from..........-sccccccecess 351 
517 PraviGemed, Bs To scceccvcscccccccssesvccss 129 
109/ Electro Automatic Transit Co .....--... 129 
354 | Elevated Railway, Boston...-.--..---++++, 62 
505 | Brooklyn, 37, 109, 129, 138, 239, 283, 327, 527, 531 
16| Brooklyn, Kings Co-..----.-+ 239, 283, 327, 527 
490; Brooklyn Union ............s005 oes 239, 531 
233 ORMO ccccassesrccrccccsseces 217, 239, 344, 439 
448/ Jersey City to Commu hice 417 
91) Kansas City. See Inter: 
417| Meigs in Chicago. . 395 
233) Meigs in Mass.. 351 
OT) Fete Mei oss Giccca cc wansnads 184 
188 | Elevating Tracks, Pittsburg ... sy, 
187 | Eievator, Braden Automatic Gates daenee 427 
Elm Street Improvement. . 62, 80, 439, 505 
% | Employment, Argentine Republic oe 
163 | Employes Relief Asso..........-- - 283 
271 | Encroachment, River Indus.. 427 
351 | Engineer ident. France.. 16 
283 Engineering Code of Ethics. . 142 
271 | Engineering. How to Begin in 385 
401 | Engineering Mining.. 179 
439 | Engineering News, Delay in Mailing... 407 
272 | Engineering News, Office moved......... 340 
270 Engineering Perindionis. Index to..385, 429 
253 | Engineers’ Gleb, Cincinnati .... -........ 479 
15 | Engineers’ Salaries. State of N.Y........ 43 
6 | Engineers’ India ..-..... 407, 454, 475 
92 Eogineers. T MBB cedec neces ss 46, 84,122, 161 
129/ Engine. Non-condensing ..-.-...-.--++-+ 360 
344) Non-Condensing Friction..--.. ------. 424 
4501 WieOGh bie nica Fiat ovens dcapeseaneonsans 427 
oe Simple. aod Compound. Steam Con- iat 
382 Tests, Oe scighis.. avasesatGacveuns 110 
327; Triple Expansion .....--..---....++++ 453 
2431! Westingbouse Automatic Caspian 357 
9 Enelish a Electrical Subways.... .. .... 507 
209 nglish oe BO 1G WHOS ese civic cccccessces = 
505 pee Bridge and Tunnel eivGewevens 44 
29 MO) PUNTO). aces caiscgddeoccccccssces OM 
339" French and Ruesian Navies............. 507 


BL NR Ma 6 boca ch seb benr sine a 050. 
Ordnance Survey 
View of Pub. Works Sa Bio 
Epicurean Switch Back R ere 
Erasing Ink from Paver . eetesnve conccee 
Erosion from Rotation of Earth.......... 
TEPIG DRIGIS WAUGKG. 60s icccvccccccvce coos. 
Errata. Address L. : 
PS IIR ches Sekncho 5 4% <G60d 5 He db0 00k « 
City Engineer, New Brunswick. 
Eeonom 
473. 
Hariem Depression Tracks.......--.... 
Standard Point Switch...........-....... 
I I a ah ook Conk eck dame diese 
—- seoemed Ry.. N. ¥ <. 


peror of Germany . 


Escape aaa Code of - 
European House Building and Streets.. 
. European Notes. Paris to Marseilles. 
Excavations of Soft Sandstone Uncer 
yater 
Excavator. Garvie Improved 
Excavatore, Steam ............++ a 
Exvavators, Steam. Working of...-..... 
Exhibition, Centennial, in Cit:cinnati.. 
Exhibition. Melbourne ................-..- 
Experts’ Report on Brooklyn Bridge 
ORE COROT 0 oo < ssa ctinepensiocae 
Exports and Imports. 
PEE 6 65 dase pehuberstavivsdes s0cashes 
Explosions. Lovomotive Boiler...... 25 
Exp'osions of Boilers. England 
Explosions. Steam Boiler..............-. 
CMOUMIE F dcticd vata ch Nencenedbucuowan cae 
Explosives and mls Composition.......- 
=P osives- List of High 
Eye Bars. Proportions of Pins and...... 
ailure of a Firmenach Boiler ........... 
allof the Apple River Bridge........... 
sna” 0:3: chides chentcwnadetes uso dé 
Fastenings. “Track nd BABE. aceis cee: 
February, 1886, Moo 
Feed Water Heaters and Condensers.. 
Fees for Engineers. ... .......scccsesscece 
Ferry. Greenwich. Eng..........ssees.e.. 
tield Work, Kailway Location... .. ..... 
Fiber Strains i RMR penn warns cad aXe 
Field papensaes and Gutiveurk 
FitePier. Forth Bridg . 
Filament for Electric” Lizhting rere is 
MP TRUGRIOW C16 OUIIIER s 60 0cc cv ccniccdsecsces, 
Financial Condition, C., R. I, & P. Ry.... 
Finley Helio Telegraph’ 
Fire Commissioners in Buffalo . : 
ogineering News Buiiding..-......... 
Hydranis. Rental | Value ee Snes cabened 
Proof Bu | Idings .. he eee. 
Proof Ceilings .- 
PE TOD: win 16h <bdinsins 6 vie 
Roger’s Locomotive Works.. 
Fires and Electric Wires, N. Y . 
Cause of in Brick Houses. . 
Durive Blizzard 


mie Theory, Railway Location, 






See meee eens cere erases ereeese 


Seen e see ween wesese 







Fish. Weetenanaas and Area ¢ urves. 


Floods. Alabama....... ... .-..... .151, 
DEN SEO. vcas eQbnet scans eney con vn 
Chicopee. DE 600s. 00tedhcéabaer@- natin 
Connecticut . cave weaeesWeeen 
Coosa River, SE ee RE AMIE eg ie: 
DEI s 555 sind 90's 6 x0<0-vdcbuned coonpecues 
Des Moines, Ta dint DNeReEE NCCES CERES Rohe 
Duck River, Wis - ease. Renwnaeeeans 
Eau Claire, Wis .- 
Elizabeth, N. J 







Faribault Co sina 
Forest City, Mien .. 
Glen COVE <i. +0--ccees 


Hamlin River Dam.. 
Hudson River .- 
Towa. 
Kaukauna Canal, Wis . 
Kansas .. ao 
Lebanon. Conn. Ria bab oh al ak > bee 
Le Sueur Cre2k, Minn.....-.... 
TREE, iin ica y00e 55 ditinaeset ‘7 
Milk River, Montana ..-...--.-...-..00. 
Mississippi 
Misrissipni River. Mian. wsqsedecnseenuees 
fee Greeeees. 8.5. S66 Sawseg bee 
New England . 
Palmer, Mass...............0- jeabecowens 
Paso del Norte, Mexico -. oekwadign 
POBGOFIVORIR «0 60.5 000 cvccvacesiccecvacdes 
Protection against, at Montreeal........ 
Lake Falls, Mion is «paade Boagnik abuae 
Rock Falls, Ia. of % ent) debe as Saeed 
Rock Island, lii.- 
Roekville, Conn.. 
Sheboygan, Wis 
Tex. and Indian Territory .............. 
WOMEN 6x45 cnn cesnictesdicenivees 
West Ansonia. Conn..... sb -eebonnsawands 
Yellow River, India ....06....cceccesscees 
Zumbro River. Wis. - Jopiactiseg eek 
Floors, to Keep Dry 
Foreclosures and Sales of Railways.. secsee 
Foreign Notes by Rail.........-..+0-eee0e 
Technical Education,................+.+ 
Technical Heme ..-. 0... ccscocccscccccsecs 
Trade. U. dive We iwaaad 
Formation of Fissure-Veins.----------- 
Form for owe Inspector’s Reports, B. 





MER TC Ss sicsacbes ufenevccdabess vibe ch 
Formula for Vertical Curves. Saale ane iebien 
Forth Bridge, Fife Pie od Wiens 
Fort Madison Bridge. . és a 
Forty Tbous»nd Lines her Bese sssceicss 
Tosatation Columbia Elevator, Provi- 
AMG. Bh. Donec wc ccee cc ecses eoscncesesenee 
Foundations, k,  Bstimatin Peiee i cesc, 
pomeeey Wee. Work. timating Cost of..... 
reigh eeececcencccesescccesesees 
Freights on Rpoade wesanecds vans cbhedhebak cee 
Freneb Republic. Eneineer President.. 
Fribourg Suspension Britue deta segess ace 
Friction. +241. 250, 264, 274, 288, 294, 
Internal Noncondensing Engine..-..... 
Recent Researches a palin aaa 250, 264, 
Frogs and Safety Swi 
Fuel for Paddling, 


PoReRET TOC C ERE C CSO UCe Se ee ete eee eres 


alesbu Water Seed Coss. sisints coddbs 
eo eproved Exon wad 


twee ewe eene 











































































[JanvARY—JUNE, 1888. } ENG 
MA Riihaicddaavectuecant petsees Towa State Railway Comm. Report......-. 183 
Cas rks Philadelphia... 992 | Iron and Steel, and Riveted Joints ...... 87 
Engine. Beck....----+s0000 coeeeeeeeeees 463) Direct P. ocess............--.. 6, 8, 41, 224, 286 
Fires from Natural, in Buffalo...--.--.- $82| Effect of Cold............ceseseeeeeeeeeeee 162 
From Petroleum Se ee enka uhhh eedeeny 3) Gore Hearth DMM eh eh ih acces cs ant 
MBTMOR cc ccccccccccccccccece 55 Cc Denne cen cnne eee eeeenneneeee 7. 4 
{ms sniladeiphia Min. eau gue reais cai aE 2 Soni hehe katae eiag ed done ee 144 
A .sural, ols cian a gues yaseees 441 | [ron Buildings. Buffington............ .. 255 | 
Oil and Electricity. Rel. Cost.........-- 310| Dephosphorizing..................-..-+:: 361 
Pride Of-seesverevsescccrencccsees coseseres 427| Manufacture. Twenty Ye ears Exper. 476 
Price of. in} SNEED circ kates. ceevae¥anssn 382 | Rasta. peesneuted..-. si eaceanas 5 
OR, Mg Voccveescccccccccccsccccsesccsces 73 | re, Colo De ccscceccsveccccccnsscocevces 443 5 
ae SE inns caapndtincedouansie 55| Ore. Luke Erie Ports...............-..+. 427 | 
Gaskill Compound Pumping Engines.... 110) Ore. WinterShipments,..............-.. 427 | 
Gas Lamo, Meade Regenerating.--- ..... 43 Piles. Effect of S3a Water... ............ 297 | 
Gates. Danger of Automatie............. 295! Production of Pig in South.............. 345 | 
Ganges 10 LOGIR.........-0v00c.crerevsevees 428| Protection from Corrosion.............. 247 | 
Gautier’s Tele metrical Telescope.-.-..... oe errr 59 | 
Gear Wheels. English Design............ 195 | Irrigating Canals, Having ( QO s ince ccecans 359 | 
Geographic Society ....-.........eeeeeeee .. 93} Irrigating Project, idat De inca .écvunkiwes 510 
Geological Survey----. -.-.. vatihmnirs cuant 417 firigating ee: 27 | 
yeology, Burmese. ... ....-.-.eeeeeee -» 116; 4cTigation roa ; 
Ge y»metric Compasses, Bonnett’s 221; and the Great West 
Gerard Point. Loading..... ..... Be es dakeakaee ass. nes accaceneseunae 
Gerecke._ Chief Eng. Report.. 908} Canal Merced ...............00-cccccecress 83 | 
German Railwav Sratistics .. 444 PP Gtisde chests <apecedveceesacedans 56 | 
German Train Resistance... 143) ip the Ponjab......-......-.......5.. -- 1] 
Gillmore. Gen. Q. A..... .. MOG | TR PUO WOME: cncccsnss 22. cesses esac . 338] 
Glasgow Tele ca. Boxes.. 4s7| in United States............... 439 
Government Fees for Surveyors 461 Wanted a Treatise............ ‘ - 493 
Grade Ad BPeSds........0..-.seccessoceees o69 | Italy. Guns and Armor......... ; a 
Grade Crossings, Buffalo. .73, 129, 3 471 | yapan. Bronze Imageo in............ .:. 398 | 
In Cities..... : apes. Electricity im............... ss. 427 | 
Laneaster..- Japanese Advertisement ............ case 98 
Minneapolis. Japanese Bricklayers....................+. 11} 
New York.. . I Re 6a ag is 151 | 
Pittsburgh -. DdGSR R000 +d een saneeeoesaueus os S oasem Reliaare ip 355 | 
Time Lo DY cccccccoscccccccce sosccecess 5 etties. Charleston. .- 246 
GNI case bn'90e netic seeeeteceneeee os EE NG on osc cvcvecaae 195, 30%, 317, 439 | 
Grades, Am. Soe.C E......... staseeeee 26, 118| Journal Lubrication and the hest Prae- 
Granite Grinding. Ellenville, N. Y..-..- 129/ tice for Kconomizing Oil............... 521 
Grant Monument Protest. ...........+++.+- 24$| Kansas City. Burying Wires ... shinee 233 
Graphical Method of Determiniog the ae City. Population Near.......... 29 | 
Deflection of Bridges ........- «.---.++-- 68 | Kear & Lawrence. Sewer Pipe Cleaner.. 513 
Grave! Roxds, Senator Washburn......-- 487 | Keefer, Thomas Gin aness, pcamaceis 42 
Graydon Steam Hea'ing Street Cars . 468 | Keefer, Thos. C. Accideut to Family.... 495 
Great Transportation Areas of the U. S.. 498 I inky cass va okie udeataueeeen 382 
Greenwich Teese’ Eagiand..........e.e0e- ee iis nincwcie caewadatn cela 431 
GrOWED OF CATIOS.-----00e00sseereerce-covees 254 | Kutter Subseription List......450, 473, 494, 516 
Growth of Cnicago......-.. cc. ee eceeeeess 529 ackawanna Managers’ Plans ........... 4 
oe . Te: Brooklyn Bridge...... = : ake oo ‘itaiwway Somays: Wisees = 
yun Casting, Pit suurg...... -...--....4.. : sake Van, Asia, Nuvigatio os 
Guard Rail for bridge... 26, 60, 64, 66,102. 313} Lakes and Gulf W awe, ... dle naan wad : = 
Guard Rails, Inside and Outside ...... 60, 64) Lamp Extinguisher.. 205 
Gan Factory. Government....---. -.-.-- 173 | Land and Ocean Height and Depth ...... 39 
gens, Sean see italian GOY .- «ce cccceee 19 | Land Reclamation in Egypt............. 377 
un ee NEN s 6 covctcresss. coccess 255 
Gun. Zalinski’s Torpedo ...............++ 535 Landslides. Alabama Great Southern | 
Hall Doplex Steam OR itsiiceik deen ares 157 we. | Beabsssaretersacneenanenedtnasene if | 
appy New Year......-.. ee -cceeecesececees 47 a Nee eee eae “ 
Harbor Entrance Phenomena...-......... 136 Fotragry and Mach ESE PAe res tene Sere 283 
Extension and Docks, St. Johns, N. B.. 262| Bites Eddy eee SSeS CURE RA RRS 15t | 
Improvement, Gulf of Mexien........: ) foes . Rvnu dee cane cor aceucalenke 109 
Improvement. Brazos River, Tex....-. 123 | Danka 6............ ey 
smorovements, FB: ost om..... D eeevcesces 97 Mt. Washington. ‘Pittsnurg.-.......00.., oo | 
POPn@MDOGO. ee atone Doles: srr SE] New York. Ontario & Western Ry ...... 261 
ec a alah sad 61 pre. pn and California .................. v1 
Harbors and Water-Ways. New Bureau a eee & St. Louis Ry.. : a | 
DOR LAI FRO ee 122, 143, 292 SES SINOA EAS ONS & SERA 
panem, Track Depression Siva sa cat tulad 49 trent Wea Bite & Stone Bridges.  figlaer be 
averhill Acciden 103 | 2¢*Fke Span brick & Stone Brilges....... 
Headings. Croton Aqueduct.. gg | Lateral Pressure of Land against Re- 
Headi to Saake Pamala 233 ED 5 nchincady ol ¢<% sist daede adee 152 
eading . MarsAte»ehS ShORKoe CORRE, CIE <0 «. siinccanesesss 239, 250, 267, 539 
Hearings. Rapid Trans.t. Boston........ 145 | Laws of Frictional Resistan-e » BS 
Heating and Ventilatiug Omice and Ware- Law. Over and Under Crossing.......... oa 
neg er Sins teak, 4| Law. Sewer Assessments................ . $27 
ant aE SPOOR: ERO. SRS. Lead Used in Compression Tests........ * a1 | 
guaat ie Bethe Ae 132, 152, = Leslie Snow Plow. atlk lcstbakeccees aaa a4, 4 
Rn ho ae ee -, | Levees. ESP OISEN So 
Cars by Steam........... 534 | Levees in Louisiana................. .... 439 | 
Gace by oan. McE roy System.....-.. 129 Lick Observatory ........ 237, 308, 542 
° US Sens éccasbcuaeae +. 1m te ne “ 
Heat. | Using the Earths... “7 20b| Lighting rains by Bioctriciey <6, 
Height and Volume of Dry Land. - | iehtaine. Vreak of een anes aa 263, = 
Helical Gear Wheels.........-...-.. ‘++ 195] Lime with Rosendale Cement............. 2 
Hersent’s Channel Bridge Scheme. ...... 472 . a % 
Little Rovk, Ark. Reservoir Wall........ 44 
High Masonry Dams..........+.-..++ 20,74. 92] List of Explosives ‘ 
High ee or Dams to Resist the Pres- Liverpool Eng a ee ee - 
sure o in tue deh ceca nde emeane 410 ee Se SSSR PROS RS | 
Highways,Consiruction aud Maintena’ce 534 | 4°84 Geen cn Sitase eS aC 173 | 
Highways in United States.......-....... 9 L: pading Oil on Shaan 182 | 
Highway Obstructions...................45 454 | Tobby. Ry Inventiontion. en Sob seen | @¥is = 
History of St.Lou's Bridge.............--- 273 | Lobnitz System Removing Bock... 46 | 
Honduras North Coast RKailwuy.........-. 486 | Local Passenger Rates & 0 oo | 
Horse Power, Nominal............... «+. 529 | Location of Canadian Pac. Ky......... ... 4 
I TIE oo i ves or rdenescasvncciecne 432 oo of Canadien Pac. Ky..-....-. «+ 424 
Hotels. Removing Coney Island......16, 276 ieee ie: aries oa 
oate paiaing and Streets in Europe.. 408 Janul...... ; 
eG IR IIR oc a ik. once b0ccces netcccien 426 tive, American in E : 
Hydrants. Fire, Rental of ...........-... 353 Lgcorn Peplesi SNE nant peccmaacons ane. = 
Hydraulic Cement. Nomenclature..204, 232| Boiler Explosion, Canton, Me........... 109 
Hydraulic Conundrum........ 269, 493.511, 536| Burning Exhaust Steam...........-..-.. 210 
Hydrau'ic Forging Pres3.................. 360 aap PEUECVERCCRGS aundecddsnsenaana 475 | 
ae ER is Saleh ds oe LW biecthee 312 De MGEteh & ccvnconn saenetée cand . 3) 
ce, Effect of Expansion......... a apaibabk s39| Electric Traction Increaser............. 254 
RGR ies tuadetieckbs -ccdeus tdaye 314 LS SF eee 184 
—_ Irrigating Project................05 510 paaianete. Brotherhood pineadexs'acaadete ea 
IRs ch bhi Gb 6000s 06 00ce 0 6ccss étcece oe 44 Deesececee cenceces, : 
imams. reese, in ES ons ccagin ceedions 398 Fianged Wires RhaAdias Vestn es: sphengsancsiae - 
mm grat on anuary i eethcweeeeselad wes 151 | BPRADRO LIPOCS «+ wer eew ee cens cancnwe reese 
Immigration. March... greed ed até seencsen BOL | BUC - nn eee e ree sec nei cee recnenenceneeeecene 469 
Immigration. April,..........-..+-..ee-++ 427 For Hauling Canal PRs 461 
Impact. DINE 642425 onkeetwanenwe 360| Heating Cars from...............2..000+: 532 
jmeervions 3 Mortar and Effi rescence. 262 La Parissionne”..........-.....-+....+4- 427 
ined Railway. Lookout Mountain.... 2| Moody Bicyele..................---..ce00e 471 
Index Hestpoorinn Furodica's. ths dail ew soon Fea ts cencnscevdeosses 7 
nia, neer’s Aries.......6 Ms ncsecicnes 
Indian Eogineer................s000 sees Non-Circular Wheels ...............--... 381 
Indian Engineering ei abe ad Porformances tes a — a cs % nana 537 
NINE WOO Sic cicsce sess <tiecese e ifferen em 
Indictment. Dismissed, Gould and Sage 166 | — DOTACUTE.......-. ccc cececereeceercereeees 516 
Induction Telegraphy..............2ee..05 217 Relative ‘Beonosny FO AE, LALEGEI I 535 
Indurated Wood Pulp Pipe.. 66| Single or Coupled ...........-.....ceeeeee 473 
Indus River.. 427 DE we ence nescence wee sneeeeeereneuseees 87 
Inj agction. Contract’r’s Asso+vs. oO ‘Brien ee i inirGheiitdd ee bneeaxataainbien 
WTB |  BOBE~ wee e rece ewer n cece nee e eer eenweccweneeeee 7 
Ink Prevented from Washing Down 30 Underaround Ltt ta teeeeeeeeseteneees eens 276 
Ink Removed from Paper.... 23| Working Loads, A American and Katich 207 
Inst. C. E. Student Grade siipadabsees 140 |, Works. Rogers Burned ................ 56 
Interlocking SR ii bck seus kudens 976 | London Street Names....... * ... 508 
Internal Friction Non-Condensing Eng.. 424 | Long Island Maps... ee tes 109 
International Company, Mexieo........ 939 | Long Span Bridges. 12, 5%, 77, 153, 174, 28 
International Institute for Preserving <0 out a Inclined Ey . 21 
and Pestocting Welants and Measures. 539 | Louisiana t vees 439 
elnternational 8 ..363, 539 | Lower California Improvement...... ..... 239 
Inter- State Rapid * Transit Ry, 309,345, 332, 398 oe intake Pipe and Crib. St. Cloud, = 
entors of Telegraph........-...-.- 363 
Investigation of Croton A ueduct Cont. 384 265, 288, 204 
Investigation Railwav Lobby in Ky..-..- 4 22 
Towa Against Railways....... ahonkdedepece 145 





NEERING NEWS-INDEX. 


Maintenance of Track 
Management Pub. Works, Eng. View 
ees of Railways : 
sr. Railway. . : 

oo ter $ Brikge canal 
Manhattan Bri 79, 
Manual of Amewican Water-Works. 
Manufacture of Dynamo Machines and 

Elec. Lt. Ap ae 


;| Manufacture of Brick 


Maps. English Ordnance Survey 
Kings Co. & Richmond Co 
of Massachusetts Sepegeapaes 
of N.J 
U.8. Railway 
Wanted 

Markets. Weekly Mar. 

Mars. Canals on 

| Masonry Dams. High . 

Masonry Structures. 

Mass. Inst. Tech. Heating and V entilating 
System.... . e IR, 138, 
Ry. Com. Rep 
Ry. Com. Rep. Steam Heating 
Railway Consolidation 

Master Car Builders Convention 

Masts. Perforated Iron. . 

Mauch Chunk. Suspension Bridge 

Me. Elroy System. Heating Cars 

Meade Regenerative Gas Lamp 

Measurement. Base Line 


2, 74, 


131, 


Mechanical Eng. Soc. Abstracts of Papers 


420, 424, 465. 
Meigs Elevated Railway System 
Mekarski Tram Car. . 
Melbourne Exhibition. 
Membership. Grades Am. Soc. C. E 
Merced [Irrigation Canal. 
Meter, Shedd Bi Lobe 187, 
Methods and Cost of Working Excavators 
Metropolitan Development of N. Y 
Mexican Internal Improvement Co 
Mexico. People and Pres ects. 
Mexico. Ruins in Chehauhau 
Mine. Calumet and Hecla Shaft re-opened 
Minerals. In Cumberland Mountains 
Mines. Power through Bore Holes 
Mines. Shot Firing in. 
Mining, Engineerin 
Minneapolis. High } 
Mitkiewicz Barker 
Montreal. Grand Trunk ¢ ‘rossing 

Protection against Floods 

Sanitary Engineer 

Terminus and Viaduct Canadian Pacific 


Fe _ 
Monument. Grant.. 
Moore’s Epicurean Switchback Railway. 


&, 


Lv, 


ia 
uarrel.. 


Mortar. Economy in Composition of Ce- 
MII 0ide sconce ; ed 
Mortar. Impervious and Eftlorescence 


Motor, New.. 

Mumbler Process. ... 
Municipal Engineering 
Municipal Engineerin 
Nails. Asphalt Coate 


Nails. Tests of Wire 

Nashville Meeting Mech. Eng 
Nashville Tenn. Reservoir 
National Control of Railways 


, Pullman ul 


Natural Gas and Oil. ; 296 
Natural Gas. Chicago.... 
Nautical Instrument, Old 249, 


Naval Construction and Armament Com- 
pany ‘ 
Navies. En; rlish, “French and Russian 
Neglect of Boilers .... 

Brunswick Dam.. 

Jersey Map.... 

Jersey. Boundary Commissioner 
Jersey State Survey. 

New Jersey Topographical Surv ey 
New Mexico nee of Land.. 
New South Wales 


160, 


Blizza 
Bridea ¢ over Hudson River 
City Hall Park.... 
Depressing Tracks, New York and Har- 
lem R. R 26 
Elm Street Improvement 
Electric Ry. Fourth Ave 
Electrical Subways 
Elevated Ry. Accidents. . 
Fire Department and Blizzard. 
Fires and pees Wires 
Gas Rates... Sees 
Growth of.......... 
Harlem River Tunnel 
Hariem Tracks..... sere 5 
Hudson River Tunnel....... ; 
Manhattan Bridge : 79, 
Metropolitan Development of aN, 
Mining Law....... ; 
North River Bridge 
Passenger Movement. . 
Past and Future...... 3A2, 364, B26, 
Pavements.... ........ ; 
Petition of N. Y. & L. I. Ry. Co 
y —— Transi 16, 62, 99, 118, 
eman Clark's. Scheme 
Hewitt’s Scheme ... 
Underground .. 
Sanitary an liances 
Speedin ve Central Park. 
Standa Savees fan 
State Engineers , tae ine 
Land O ne rs 
Record of Strikes. . 
Ry. Com. Rep. 
Ry. Commiss ks 
Union for Canal ‘Improvement. wo videk 
Street Rails and Pavements 
Street Railway Accidents 
Subterranean Railway .. 
Third Ave. Cable Ry .. 
Underground Extension oY 
Underground Ry. f 
Value of Land.. . 
Niagara Power RD 625554 0932 4 abe 
Niagara River Hydraulic Tunnel Power 
Ninna Ship . caine +h 
p Canal....... jade eaaas 
Nomenclature of Cement.... «ssl 
Nominal Horse Power. 
Norfolk & Western Railway Standard 


New York Aqueduct Contractors = 


305, 30K, 350, 396, 
1 


1, 23, 30, 57, @2, 


99, 


weeee 


Le R. k. 


North Eastern W. W. Ass. Am. M 
Bridge 


| 
531 | North River Bridge Problem, with a Dis- 
e4 cussion on Long Span ae 
Notes on the Coal Deposits of Sonora, Mex. 
Nozzles & Diverging Tubes 
ws Ocean Steamer Collision 
118 | Ohio Tile,Brick & Draina 
Oil, Gas and Electric ity. 
.., | Oil Trading on Steamers 
530 | Oil Wells. Russia 
Omission Supposed 


> Ass'n 
Relative Cost 


| 
116 | | Once Hearth Experience 
1l i lant . 
- Steel, New Process -- aie keane a 
are | Process Making EE SRNR a 
fH — Practice, Modern Improvements 
‘ 
160 | 


Cian “Reservoir. France . 
Map of E nglish . 


4 | Ordnance Survey. 
BIT | Outlook. Business 


alace Cars of the King of Portugal.. 
‘| aupers Read, Convention Am. Sov. C. E. 
188 Maintenance of Track oes 
) Paris, Compressed Air Motive Power. 
Paris, Place Hebert Well 
| Paris Sewage Irrigation Farnis.. 
| Paris Water wepols «. ese esecvccoess 
Park, City Hal! uil din; zs on gece +8, 
. Passenger Movem: nt in N. Y. City ..---- 
43 | Passenger Rates, Local....-......+--.-+++ 
6 Pat and Future ot New York, 342. 364, 386, 

407. 





ou 

35 Pate nt Violation.. saciaaweuins 

= Paving Blocks, Buda Pesth dan easkons 

| Paving in Philadelphia -. 

185 | Pavements. Aaphal i estinin ds 
3 Berlin . pads ca sieaee 

on; Kansas City, Mo...... Sie ARSC ES 
— IE on vgn cxes Sausbae <2 : ae 
_— Relative Merits of.. 

207 


>» | Peculiar Case of Transmission of Vibra- 
; tions and Pulsations through Btruc- 
REE cinco 0 once ctsanscctecenessceceess 
Pedestrian Tunnel for Chieago-. 
Pennsylvania R. R 
Peorle and Prospects of Mexico. 
Perforated Iron Mask -. neaknaan 
Pernambuco Harbor - aeieendeianaen aa 
Perpetual Motion Mac hine entree een aie 
P-troleum,as Fuel ..-.-- ciiietnida ee 
Choctaw Nation, L. I. ereces 
oo ER ncn cn anks 09 G6nb ONES EO6S4++ eRdts 
Engine .-- 
For Burning Brick 
Locomotive Fuel.. 


ix 
~ 


ON ae tT 

Transportation in Russia..-..------+--> 
Philadelphia, C antilever Bri \dge..- 

City Gas Works ...-- 
14 Diagonal St-eet . 
mevetraoal Sub 










ENO BNO sicreccecesets ET IE OR 
Phonograpb. Edison.........-++.-.«-+++: 
Physical Phenomena, Harbor Eutrance. 
Pierce System of Making Char coal : 
Piers, Conerete, Red River Bridge 

| Piers. Dufferin Bridge..-...---. 

Piers in Water Power Canals..-...- 

Pile and Trestle Bridges es 

Pile Driver. Cram Steam Hammer...--- 

7. eo Economic Theory Ry. Loca- 

Pile, "Par NE Pind liaGhnbistye ous soe 

Piles. Action of Sea Water on 

| Piles, Iron, Sea Water on...... 101, 143, 206, 

| Pins and Eye Bars Propor: fe a, Saeainn de o4 

| Pins. Bearing on - E esa gee 

et Pi DIE Ghee. c= feond svecvsescoseowsce 

37) Pins, Fibre Strains in...-..-.-..+--.-.-++ 

| Pins. Strains in. ...29, 65, 81, 121, 161, 294, 

| Pipe._ Indurated Wood Pulp.-.-.---------- 

16 Pipe Line, Lima to Chicago..... -----+! 

| 4100 iA ME ides du deb ctdscccceneesss 

Pipe, Railway Calvert.. 
8| Pine. Sale Glazed Vitrified, 

Works. 







s 


for Water- 


42 Pittsburgh. Cent i oe cola cateiwix cit 
5) Electric Railway....------+-.---00-+eeee 0s 
151 Miovating® TraGns «-....sccccesseccscccccs 
418; Engineering News.....-.. «+. --..s+0++- 


Si Grade Crossings........-..-.. 0... .esess 

I RS inde vki knees bonis tabs ste kines 
Plan Formation of Quaker Bridge Dam.. 
3 Planimeter Setting by Computation 
Plumb Friction Clutch for String. 

Pneumatic Tubes, San Francisco..-.. .--- 
19 revemaite Tubes, Transmitting Mes- 


i Polar’ Pianimet- -r. Setting by Computa- 
on. 

166 | Population about Kansas City ..-........- 
‘¢ Portland, Me. Union Depot .......-.--.-- 
—— on Panama Canal.......-..----. 
hkeepsie Bride-~. 

4 pow ered Coal as Fuel.. 
% | Powell. Mu 


j ajor Recommends inten dxdcbhen 
= Power Saved at Ningara.........-------+-++ 
Lo CEs cee dcaeapiaghesanh 


Power Used. 
6 Prac ical Results in Mechanical Filtration 
% Pratt Syst-m of Distributing Heat and 
Power from Centra] Stations........-.-- 
President French Republic. ......--.--..-. 
Presidential Campaign Yeur ....-.---.---- 
Press Railway Deals 
Pressure of Sand against Retaining Walls 
| I nd vcasenctaccchnasisesdeasersas 
SN i. inns a céeuienaddatsneugunt 
| Production, Iron and Steel............-.-- 
Profit Sharing. Soringfield Foundry Co. 
a <9 Sharing. Ann Arbor & North Mich. 
| Paes TR dsucdhekbicedshennseeconendses 
Proportions of Pins and Eye Bars......-.. 
q Prosperity of the South. .-...---...-.s.00+- 
Protecting Lron from Corrosion. 
'. Grant Monument...........--.-. 
Providence, R. I. Columbia Elevator.... 
be — R.I. Electrie Wires Under- 


— 
3 


a 


— 
a 
— 


310 


-T 
46 | Publications Received. 


- g tere Cc. E. Transactions June tu 
520! Berechnung des Bieenbabn Oberbaues 
77| Board of Health. Mass. Report. 


en 
| 


487 


262 
373 
7 


243 
494 
31 

39 
261 


Saa 


st 
475 


59 
297 


505 


346 


21 
29 
a 








ENGINEERING NEWS-INDEX [JaNUARY—JUNE, 1888, | 




























































Rear nn rere rreeee eee e ere eee eee 
| ! 
Bridges of Iron and Steel. Gen. Specifica- Baltimore & Ohio.............. ++. ow 00: MRR MI assis ios seer thse oes ecient ee smn] Content E. . 3. Assoe........,............. 87 
tions, Highway.. . 67| B.& O. Relief Avso... --+» 283] Rainfall. Is lt Increasing on Plains .... 315; Cincinnati Assoc. of An, Soc. of C. E... ga) 
Carhart’s Plane Surveying a 276| Bayonne. Anglet & Biarratz 2 GIB | ME OUUINUS Codacc orgies tssccsesk snare 47| Civil Engineers Assoc. of Kan........ 51, 455 § 
Census of Massachusetts cg EL 2 IIE Sn.von <ccu cots oe nparvccessveey 29 | Rapid Transit, Boeton............---..0.- - 145! Conn. Assoc. of C. F. ue eee 12.32, 455 ‘ 
Commerce and Navigation of U.'8 211| Bolan, India .......... Litt teeereeeaeeeens 16| Commissioners, Brooklya...-.--..-----. 305| Engineers Club’ ad York Cit;......... 189 § 
Compressive Resistance of Freestone, Boston & Albany. Standard Point MER RRC Sh ns ohn dX bo0 cu pads wdeetmee kee, 312 ne Oe ohn ike ods vc noes 433 s 
Cement, Ete. B89) Switch..-.-.----. ee eee eer ee ee eereeeeeces 244; Inter-tate Ry ............00-ceessossenes 398/ Of Columbus, O......................... 255 5 
eeuaeee pa go aaaenee Pape a8 | pouasoanrage J DADO 6 od csiscescccsoes 5 = pe aged teveeeneee : se eeeee 209, 945, 382, = eee an one =. 321 346 411 544 5 
Sasticity ane esistance of Materiah 454s Wes ave hiphetehcob.snkscs pens e6 5, H1lis, Newspapern, @tC .-..--- ee eee cceeee 1 114,..12. 68, 4,1 211, 299, 345, ; / 
of Engineering 7 a 7 | Building, Colorado and Utah .......... 101 N. Y. deman Clark’ 8 Scheme sevecsvasces 118 411, 455, 498, F43. - { 
Electric Motor and its Applications 123, 166 Building in Far West............-.-..--- 251 N. ¥- ; Hewitt’s Scheme . 9,118, 239 Of St. Louis-50, 124, 145, 211, 255, 299, 390 439 ; 
Engineering Feats 519| Building in tne Southwest ...-..-.-.---. 164 Maw Toek-.-..--css<s55 16, 62. 165, ‘im 244, 429 477. 
Engineering News Catalogue of Publica- || CN RT Bh iia baddcs txocnkaveccnces 4a7 | Rates Local Passenger...............+0.. 209 Of Western Pennsylvania..51. 346, 455, 543 a Ss 
tons. 123] Canad:an Pacific. Mon‘real..........--- 109 | Rate War, Northwest ........-...- wecdevnce 115| Holiy District Steam Engineers Assoc.. 543 S 
Engineers Catechism. .% | Canadian Pacific, Snow Sheds.. gs 1 AME RE. WEE ace... 5 o55scisc ce craciosenl 91, 161| Illinois Sanitary Conference............ 4t5 s 
Fieid Engineers Table Book. ‘42/ Canad an Pacifie Terminus, Montreal, 158 pending Railway Bonds...........-..++++: 450; Illinois Soe. of Eng’rs. & Surv........: 32, 87 s 
Geological Survey. 5th Report 4k 202, 461. Reading Terminale, Phila..-.151, 305,316, 494| Indiana Soc, of C. E. & Surveyors..-.12, 87 
Goctegic ae ey - a ¥ 7. a C. B. & N., Standard Trestle Plans...... 462 | a nue Ss oes Pekeenbee dees 50 genkbahy 239 pant. of c — Seite: 4a Sock yelnieNeedeped 543 5 
mraphic nalysis o oo . -B. & be ke, 162, 184, 230, 243, 261, 269, 283° ea STALE. NN, Dencceecees. cvcccsecsccces . 199 iverpoo Dgineering Society. .87, 235, 455 S 
Handbook for Engineers Architects Ete, 249 | Q. Seri ; Recent Development of Rack Ry .....---. 287} Mast-r CurB'idr’s Assuc....-. 12, ‘a! 455, 521 5 
Indian Engineer... ... 481) ¢ Seo ago, Rock Island & Pacifie.......... 528 | Recent Mine Accidents ..........--+-.0e00+ 167} Michigan tngineering Society-.......: 32 8 
Institution Civil Eng’s. Papers of. 431, 543) Onieago tu China..-. - 151 | Reclamation of Land in Egypt............ 377 Michigan Sanitar awenee,- teeeeeee 55 ‘ 
Instruments, Engineering & Surveying, | SNR cv cciieka ata o amine taenbiye baeed 997 | Reclamation of Land. New Mexico........ :7| Missouri Assoc. o Gere. soos swiss 368 5 
, American ss aire = Commissioners’ Reporte, Lowa 183 | Kecords Rate of Rain Fall Montana Soe. of ¢ U. E.......+-- 8, 87,411, 477 
love Ee tomate ione rs Tenth An ; pamsas elie RoE Shes Taree ts = hele ee ee een «> ind ~~ W. sa hb Reread TA, “5 : : 
ow 2 ay s rm , oe ine NN. 6 cn bc cea DEER Seo eehans ae 145, 246 Pk’, 0o 60 0:60 006 a cena bbessce seeds conte» 10 New Eng CUE Sc vivnceeee 24, 433, 499 
muaal Report. , ee Dae Massachusetts..............00ceesese0- . 183 | Registration of Civil Engineers,.......... 276 Ohio Inst. of Min. Bagre..... 2... 543 7 
Journal New England Water-Works Ass, 543 RUE cu snccnndde hier deenced oon’ ow aaa | Relief Ass: ciation, B. & O. R.R-.....-. 103, 293} O.Soc. of Surv.&C.E. ................5, 68 7 
Lakes and Gulf Waterway 8 ates MRE diac fos SOAS sudan scsneos 42| Keorganization of Pablie Works ..63,120, 121| Provincial Land Saeveyors et Oat Seb Ads 543 1 
tend Laws Decisions. . ~ 7) Goneession. Chihuahua and Sonora... 361! Report State Engineer, N.Y ..-.-...-.---- 43| Rensselaer Poly. Inst....... Reade. Cae 1 
Lithographers and Photographers Di- ae Concessions. South America..........- 417; Report State Ky. C.m., Massachusetis... 183 Southern Soc. of C. E...... casec'sseeseeee 124 
I eee pinkos ' "3s Consolidation, Massachusetis iced nevi 160 fsine ee 145 = — ae 2 az ¥: cits ab aes = 4 
f : . 4 oan Construction in France..........--+-++++ 254 e ork... 42 - SOC ‘ , » 411, - | 
Manyal of Steam Boilers 3RY ’ l > 5 
‘ ; “ec feeae? WA Re Fas | Construct .m it 1868.........-.ceceeereees 518 owa. 183 | Soils. Supporting Power of.............. 484 S| 
es 0 — ial Valley of the Missis- os} Construction 1886 to 1887 .. 495, Rerailing Bridg- Guards.................. 66 | South. Prosperity Predicted................ 30 = 
enters Dams. Designand Construction 389| Construction, Southern......-.-.- ee: , Herailiug Device ST laa bay 60 | Spain. Irrigation in...........0..... 0... 56 5 
eater Uae Intbhens Leon. Siat. Senort gsg| Constroction, St.Paul to Omaha 129 | Kerailing Wheels...... Site te sete se sereeeeees 294 | Specifications. Government Stone Work 442 |: 
Modern Explosives ee agx | Cost of Corstrustion..-..----..+++++-++-- 534| Researches Recent, in Friction. (see Spectrum Analysis, Ruling Machine..... 114 " 
Ohio Soc. of Surveyors and C, E. Ninth sroamons. Westbrook Conn.......----- 276 ere ai ns, Ga 354 seeds —, ee ntral Pa ee... = 7 
7 SOs. ‘ ; + He 2 a ‘ulve Se Eee are. sikh bp yaaa 244 . MR MAR <1 04<scceccceveteerou : Speeding Drive. Central Park, N.Y... 3 2; 
ova Conductor Electric Ry. Co v4 Deal’ ‘5, N sonal PRGRE ON 5.805 <o5s55 450| OFedon, Francve....-........:e0-eeeeereeee 5 | Speed Recorder. Electric.................. 4m | 
ene ene one es a N ce ae ; WR INR, Sg on oa cadivnhe'acd oaaeen ke 484 | Spirally Welded Tubing................... 166 
Patents. A Primer of Patent Law Ru Defects in English Statistics... . 9 Wail, Little Rock, Ark 44| Springfield Foundry Co 9 
Pennsylvania Kk. R. Co. 4ist) Annual Deuver & Rio Grande Improvement. --. 195 Se ae a FD: oe sen cccaeese vos MH 
cee be n42 Denwae i he Gebnie.....-..+-+>+.++..+- 534 Wall. Proper Cross ee... daenbe eee . 510 
PI P ee ienathne-a aa ey Retaining Walls. Pressure of Sand Staircase. Hawksleys Patent. . 
Seeetaenl Riba’ Ger Eeeamiamnbons 410 ts Sie none 6 pada bees anss Wukela = ——- as sue Vensana te zs Ciundeheveweenee a 152 | Stam aoe SS es eee 87 
ns ; . ee , Jaroings, je MW Qe ere cece ence eee eneees % | Retracing Old Compass Lines ............ 454 | Standard Car Coupler. ............... woe 
on ~e + 1 ars width 54s East Tennessee, Signal System.-..----- 461 | Rifle. Eleetric firing Reivaccueres ecucwien 109} Plans Small Stations...) 26 
. — a , } 208 qonndor. as ss EES ELE REE EGS REE ROIS po Biver and arbor Im georemants. E:C.:° = i aes rs 2 ‘ . aa wate os wie Se po 
eae . , “ ot : : ye = “" D BO os osc rwocsccssnesdcvdsecnes iver ai eetric Oo.'s CaP...scscscecs 534 wite a. a ae : - 24 
Rec — Improvements in the Art of Sig- ong Electric Progress of 395 | River Improvement. oe .cxkeesatande 202 Street Rails N. Y........ ee eee 28 
Relation SEI RRA LS Lg ge ri Embarrassments....: - River Erosion, Kansas .................06 aa ce 
Reservoirs Designing and Construction 211 | Epicurean Switen Back. -» 807 | Riveted Bridge in Collision:............--. 293 | ‘Trestle Plans. ©. B. & N. RB. R.. Sl 46g 
River Improvement Non-Tidal in U.S 432 emoment. scan gsipro RN aay a —— “ ing, Chiva of aes 7 N. ¥ Fc me ee 6 on ee z ot m. He tna on 
Sree velpe = iced or ae UPOP@... ees nent eee st ee seeerenseeeeeee 54 oads, Improvement of.in N. Y.......... 373}° ards for e Safety o rainmen.... 
ee pete ee on = | peteenion 'L ewes Peterween Snosa we an pees 7 hinoi8..- 0... sani pees) 487 | Standards. Good and Bad................. 474 
Kose Polytechnic’ Institute gap | ACHIEeS OF LONGON..---++ss--cseer------ oie | hoads, Resolution of Ill. Highway Com.. 327] Standards ot Kansas and Omaha R.R... 155 
Rebate Draw by Gow hie. gan} Bield Book........-.----+-++---++++-+0+- -- 5361 Rock, Removal under Water............-- 246 | Star Water Meter ............... ee esis a 25 
3 ; . ‘ 254 
Selections from Buildings... 477 none re Reattnidenhcxteee eevee mi = perry eae Sengions Dereekveece cath On - Sete a tsiand Bride ° MR 8. es ois on 43 
se thee Valle $ 20 a See per oe ak ee ene age To OCKH---- eer eserecesees aten Island Bridge .............. secooe. 5 
Selene eens Manieenicn and Great Belgian, 1887...-.-.------+++-++-+-- 471) Rosendale Cement and Lime........-. -» 232] State R. R Com. Ber. FODOw 0 56s cccieces 183 
till ; BR, BAST SO ao wn oases son anon so dneisess Senos $27 | Rotation of Earth Cause of Erosion 102 | State RK. R.'Com., Maine...... . 345 
siceeiican Weigeid Improvements in _ 208 Honduras North Coust.-.-.----..-++++++- 486 | Round Timber Trestle, V.K.& Y. R.R...- 470] State R. e ( on... Massach usetts......-. 3 183 
Sketches of Pineville.Q@¢ Inclined, Lookout Monntain......------ Dt RORMEE MEE BPMEE soe s60n 000 oh ecensds<taiens 102 2 4 
Sketches of Pineville,Ga 410 U y State R. R. Com., New York......--......-+ 42 
Some Details of Water-Works Construc- Intersections. Depots ia seroert.- soos 10] Ruins; Janos, MOXICO ....--...5..cecscsenee 475 | Station Names, Cu ntusion.............-+.. 101 
tion M2 Inter-State Rapid Transit. .309, 345, 382, 7 Kuling Machine, Rewlunds................ 114| station Numes. Revision. Maine Central 55 
South Pittsburg, Sketch of 209 yaad of Puerto Rico. .....--..-.-+-++++ as Russia Naphtha Reservoir .....-----..-.-- 129 | Stations, Announcing Names...........-. 461 
Standards of Length, Practical Applica- | Seer Bin tosecs Bi srs aS ee ek pies BE a Rs 7“ aecenn Tee oe: pakeaantieny 55, ‘71 Statious. Standard Piars, West Shure R. 
bs a > RR ee eee é ro ec i a ow ee ee ee , EEE EE ALTE ICL 6 > 
Statisiical Atwtract of U,8 <) Mo| Kansas City ond Omaha Standards...-- 152] Rajlwaye.scrcsssccsenessscseecsosee es 109, 450 | gt a ies Wanted. . a 
Steam Boilers, Manual of 249 Kansas City Lutersrate .--.--: 307, 345, 382, 398! Kailways. Turkestan ................+60- 109 Statistics ¥ ante a M axico.... 536 
Steam Boilers Practically Considered 454 Lobby investization in Ky": beseoranhins'es 360 | Russia. Transportation of Petroleum.. 135 cioiene Meanaet taaeeay be ~ nal on 
3 sO FALION IM AV-« +--+ eee ewww ee E 
men el a ee we Spend our po Location, Field Work .--.-.--.------++- 11 | Safety Appliances for Trainmen...---.... 311 | Steam Boiler Explosion....-.....-----.+++ 368 
Table for Calculating the Cubic.Contents Location of Canadian Pac. Ry....--.---- 424 | Salaries, rnginee:’sin India. aioe 7,454, 475 Steam. Circulation in Boilers ....... eres 400 
of Excavation. 67| London Underground.....-------.-++++- 445 | Sandstone Excavat ons Under Water.... 510 | Steam Consumption. 8 mple and Com- 
Tables of Saturated Steam and Other Louisville and Nashville ..-..--.---.---- 461 | Sand Sweeper tor Railway Tra*k....... 109 pound Engines. ..-.....--.-.+++..0++ 360 
Vapors.. : 437 | Maine Central, Station Names - -.-» 55] San Francisco, 1 neumatic Tubes ........ 534 | Steam Cylinders, Peoportioning-.....--.. 400 
Telegraphic Communication between wan. Engineering N@WS «---- eee e eee = aoe pee ners >. oa settee eeeeees 45 ) ven Eine. oe Compound. = 
“i Stati ‘ iN +f Trai 166 anegers tIMCIpleS..---- +--+. sere eee eee 2 anitary Engineer, ONTOOR]. 0.2 ec cceccceee 162 RAO PUD. eee cece ce wccvces Sus 
ecctia ee eee 368 Management, British Viewof American 252|Santa Fé & Cordova Great Southern Steaurr Freight Charges ........-....... + 537 
Tirage des Mines par l'Electri-Electricite 249 Mexican Central..-----.---++++-++-+++005- 351 DE CB occa wh eahnaiv env cencnh te ceeacesees 4eg | Steam Excavators...........--. cece ceeees 464 
United German Am. Tech. Soc. Proc. he Minnesats Commission shasta einai nse erence s ooenes petine. Adehssneehitidesdimancdaes 26 freating ae re sete enna eewaee on 
Vosburg Tunnel ‘ 25| National Control of ..--.....+-++-++-++-+- ee ae er reer corre ee 63 vy. MeEiroy System.............. 
Water Compania ‘8 Legal Relations ., Bb} United Kingdom......------.-see. essen 195 Scoop, Troughs se ele aWuias Cause pete rseiin 395 | Heating Railway Cars .............-.... 55 
Water Bap ply & Sewerage Man. State i ¥{ Central a Le Tors: eee are ae = Sea atae on Wrought-Iron Piles, 59, 101 aa ey rian sete eeee tt eeeeee . - 
Board of Health, . 290) N.Y. Central Tracks JILV «++ se+e- 205, 297. . e ce ease -ceenecs 
Ww ate , Werke. Collection of Diagrams. . 67 N. ¥. O. & W. Improvements...-..------ 195 | Sections, Unsymmetrical...... 11, 28, 29,48, 84 | Steel. Car Wheels... ----.eeeeeeee ere eeee es 91 
World English “i7} N.Y. & epee Tracks.... 261 Se ze. Brockville, Ont. eee ae Hear SMG aee = 
’ ’ ( d CE } Q » Ae SUEY cnn cece eee er eeenee NS ds Kida ectoes ona ade wea idbmel ard eo '. en Hearth........... 
ea, oe EF s - y e+ Se ee et sh 35 | Staion Wneenm Mati, ...ci.sockececc Set LOW Mi sie. cecsccse ei sccdes + 445 
Public Works Bureau...-..: chee ag RMR a poeratiog Expenses of Cuban...-.--.-- 239 | s sons by eee. aS: = frogueton of Making ate 2. 
Commissioner, Gen, Newton.........-+. 138 eS eee re ROOT ye om ons, ewerace. Cleansing by Electricity...... 2461) tail Producti BS EER 
ae i flaw : Sa ee  rrrreriextrrer eo O56, GRE 1 | SINR aos ssc ewce (Sven? Scateckees as 295 ail Production ..--.-+.+- eee ee eee ee seen 173 
a eg ogee 7 ee abomas 4 Philadelphia Extension..-...-...----.--- 427 PU RAM MAME chnctikaSbe cds oxtienteecas 341| Hails. Lackawanna Steel Works........ 123 
Puddling Farvace, Fuel Powdered Coat, 91 | Bolities and Log tons ii sea: B85] Stamford, Comm. v-rso errr 4 nage oy ee 
. aa a 9: rofit Sharing. Ann Arbor eh... 499 WE vonaccensasenececeghisasdsenusespeeias 29 Fe . , 
— Mi 1. Muni aoe aloes ring: = Public Enmity Towards ..........---+-+- 384 | Sewer Assessments. Question of........ 275 | .. Works, Washington Ty.................. 471 
Nee . K saan Duty Trials........... 4g5 | Puerto Cabello and Valencia, Ven a 483 | Sewer. Law Relating to Assessments..... 327 | St- Jono, N. B. Harbor and Docks....... 262 . 
P ets E ores Soriug Garden Pamp- Rate War...-.--..e.eeeere eee eee renee ee of 161 | Sewer Pipe Cleaner,Kear & Lawrence.... 513 | St. Lous. Am. Soe. ©. E, in ..........-.-- 184 j 
——— ‘ x Phil 7 & } 199 | Reading Bonds ..--.-.-.--..-..0. essere ee 450 | Set Square Combinaticn................... 37 | Stock Xchange, N. ¥. Smal Business.. 116 4 
» ivg en eens’ wesbdaainnuceuell ae Reading, Tests of Fuel....-...- 535 | Shedd Bi-Lobe Meter ...............-- 187, 253 | Stone Covtracis. Government.......... 442 
eto Seuttertidanee iat tet. - “ao | Remarkable in California 382 | Shell Road, Lonisiana..... ............... 493 | Stone Cru=her Wanted.......... + 66 
icon awe wer ee roe WT pestien saeaee erretre © Ss, 480 Ship Bulisiog, Fisute OS Eee ee 173 Stes tae ee: Sdiewieed 332 
; i . Cees ae aie ee Stan e Russian in Asia... .--- cece cece rere ee ene ee ‘an irmi IN ok 60003 i cceescdunce 297 Pe. (-) Sere eeeeReeeee eerie ney 
Panjub, Irrigation in..--..--.-------+--.+ 211) Ruraian in Turkestan ..........0000--++. 109} Canal, Manchester....................66+ 528 | Storage Batteries. Brussels Tramways. 445 
Quaker Bridge Dam, (See Dam, Quaker Sand Sweener..-------- teseceeeeeeeeesens 109} Railway, Coignecto....... neg aes hel 461, 527| Strains. Diagram for Computing in 
Bridye). Savannah Florida & Western.....--.--- 217 Railway, Tehuantepee............ 16, 109. 151 PO 0 545.4 K6kbcde vet ebinbiinpigesda phen des 284 
Quarrel, Railway at Pittsburg..-........-. 269 eaboard & Roanoke ....-- Siren autos 407 MMMM 65% 55 snc 5 Sa55i chaklagwn batons Co Strains iu Pins. .29, 65, 81, 121, 161, 187, 204, 231 
, Seaboard & Shot Firing 26 
uarrying Machinery............5-se.ee00: 232 ih CMRI niin tapes kcny nkoee ob.eaes 20 527 | Shot Firing im Mines ..................000. 23 Street ie DOPGRRAE 60s 6 098 ccceudiakessss 162 
vebec Harbor Works.......+.-.-+...e055. 32 Signals, N. Y..N. H.& H. R.R...-..----- 55 | Shultz Collision Avron... .......... ee 5 Cars. Graydon Heating System ........ 468 
ueretaro, Aqueduct....-.-..sseeee eee eee es 442 Single Rail, Ireland paek ab bane Deedes oKeene 151 Siberia. Geo. Kennan in Century.......... 473 Cur Tickeis, Nashville ........ tate eeeeeee 417 
eeasion ue Dynamics....--+++..eeeeeeee es - Snow Protection in Russia oes on Bibley Bridge. pase teanee sieves cern 115 Names, London == 285 : 
UIOK SANG. «2 eee ce cree eee wee meee ne nee oe out AUStPHILA.- ~~. eee we eee eens see % Signa NE APPAPTALUG..... 2... cccrccccsces 233 » LONGOD ««--+-+-es 
ulcksand, Lake Tunne!, Chicago.55, 108, 108 South Pennsylvania....-...-.-.-----.---- 91} Signal. King’s Co. Klevated Ry.......... 327 Naming.. ; 
120, 129, 217 Statistics in Germany ..-.---.-----+++++ . 44¢] Signal System. Block,N.Y..N.H. & H.R.R. 55 Pavements - 4 
Rac k Rail; Abt. -- 428) Statistics of Sales, ete ..-.-..----.-.+++- . 81| Signal System. Block, "East Tennessee Ry 461 ponents of Kansas City, Mo.......... 544 4 
tack Railways, Recent Development. 287] «St. Gothard........-.c.ccecvees s siakaatien 427 | Signs. Patent Enam: | Station........... 360 a - censor crecceccccces SFO 
Rail Joints.... 198, 306. 317, 420} Ht, Paul & DUIOED....0 0 cccencccccecessice 129 Situation, C mmereial....................- 66 Ee ts or . Phas bCRSUanS eeSaeoeseied 80, 228 
Railroading in Missourt, Early.. vee S16] Gereet, Laid tm 1887 ..-. .2..ccccessecveses 283 | six-Wheel Trocks.............q...e-ecceee 59 vilway, Electric................. esbsuwns 162 
Rails. Bad,...---.--- : veesresees 480] Subterranean, N.Y ..-..--.2000-0e eee ee 19 | Slaven Dredges, Panama Canal Pe aa Oe 490| Railway, England ............-.----...0++ 439 
pestentnes. “* bets e eres eeee eee eee eee eees "ae Bure eys in Breail cee eeseewecereeceseceree fon Slee ping Car eon, SRA Sa'skaske5 26 eauwey. Track Laid 1887 ................ 
racturing, Russia. bese eee ree eeee ear ereee o. 'e huantepe®’ hip LA DaCer 66 nekS 6 s2sSreeae a Sli e oment ingram or Com utin att Ree HEHEHE EEE EEE EHH eee 
Heavy in Burope...--- 6... . eee e ee cee ee ees 173 Temporary, Willow Creek, Ore .------- ih Bridge Saker PTR - 284 Boriokling, Bodrnemouth 
improved Btreet Gar. vesesseeceecses S78) Tennessee & Coosa. -------.+--seeeeeeee ee 283 | small Pins. Bad Economy of............-. 313 | Streets. Philadelphia 
In Japan.. “> ssrssesssseeesees J5SU)  Perminus, Canadian Pacific, Montreal. 158 | Snow. Drift, Tarrytown.................... 995 | Strength of Materials : 
Spreading of..........-.-. ee ihe Samitgdee sane ee eesS 293! "On Russian Railways.......-............ 173 | Stresses in Railway Bridges 
Rail Track Depression, N. Y..-..+-+++++++++++ GOAT Tico Spi s boric ccnk cod vancccecccce) 24, 293 | Strike. C. B. & Q., 162,184,230,243,261,269,283, 384 
Railway and Ra ee ‘yrafic. Interference of Snow...-.------ CT ee RP emete a ae 494 | Strikes. Record of in N. Y.-....----..-++- 293 
Accidents - sesessscsees 5951 ‘Prain Lighting by Elec ricity ..202, 263, 327] Sheds, Uamadian Pacific.................. 3g | Strong Locomotive Works .. teeteeeeees seeee 87 s 
Accidents, Canada ....--..0.0..0seseeees . 508) Trans-Caspian......-.-...-s000+eeeeee ORD, GO) * Benes ak nctes pede eeag ee eee 73 | Structural Iron and Steel.. seewsesewes 166 - 
Air L ne Leavenworth and Deuver «-. 362 Trans Caucasian....-..--.-+.+.eeseeeeees oT Biudent Grate, yt . ‘.: Nicwasaseinedenes 142 
Air Line, St. Paul and Omaha .-..-.-.---- 129 Ec, cchsaeneGaes chekgsdeneshh aMeNem 273 ocee . cudent Grade, Inst. C. E ............-... 141 
Attack on, in Texas .---+.+-+++-+-.+++- 317} Underground Ventilation...------------ 276 Society Pr dings Subscriptions tor Mi Kutter (see Kutler) 
And Minerals inthe Cumberland Moun- Utah Central Extension 4s9{ Am. Assoc. for the Advancemert of Sei. 543 | Sub Surface Water for Cities.--..--...-... 400 
SRMEM ana céabis vin sebesh4ad ua vaenewAnen ee 156 V inducts in Chicago ........-.+++- ... 233{ Am. Inst. of Min. Engrs.......... 32, 166, 189 | Subterranean Railway, N. Y..-.--..------- 195 
And States. ad teeb eines GRAS &asok eS oe & Y., Round Timber Trestle.. 470| Am. Soe, of C. E. 12,31, 49. 68, 86, 1.4, 189, 2: Suapaeins Railway. Swedan and Besl- 
aveade... a a Sh ee Sieg cvnpesaae= sik 269} 277, 320, 967, 410, 455.477. 498,519. | Gd eons wesene cone cedlenegens 
Argentine Republic............... «++ @17] Warin Freight Rates ...-....--.--+0-+++> 115] Am. Soc. of Mech. Engiveers........ 299, 368 Subways. Electrical. in Phgland. 
Dilantin TES, 55% ansnpcsvewass se'sssdces OE ft ARNE. 06s snxesens sks on esters ake ea 251} Am. Water Works Assoc.277, 321, 325, 333, 346 | Subways, Electrical.in N.Y. 305,38 359,396, 418 
Austrian State.--...-. seseeeeeeee eter eens ee OY. ere ot 246 soaten, Boe. of C, E.....- 0... se eeeeeeees 265 | Subways, Electrical, Philadeiphia........ 469 
Axles. Effect of Temperature. .....--.-. 130! Raj] Wear in India.-....-.-.....--..-s.--- 45] Cana, Soe, of (. E....... 0... 0e ee eeeee es 32. 61| Suit. Can. Atlantic Ry. vs, Stanton & Co, 327 
Axles, Strength and Temperature....-- 112! 









(Janvany—I UNE 1888.) 








ENGINEERING 


IRIS nonce ae Ss 





NEWS-— 


IN 


DEX. 








Vil 









































guit. Prosper Huerne ts. 

sulphur frem eee =. E- B. Slaven .. 173} Trac 

nulphurievation and caspases iT k, Street Rail 

suprorine o pares of Sotix . il Disaster. 103 Tracks Depressing int N n'y mies. . 283 

se of Steel Tapes --------159, on Incre a 
Survers: Gepae: in Co _ papweeds 159, = * a Inc aaa te nee, Strains ia puamonen. Russian Railwa 
emma tvasee=n-eeesseee oan >, Compari ’ Electrici 42 ears ofO VS wsseees | 

) SE = aC rison : ity ’ ace oon ance 1 & 

Bieter nn te Fram tic not Diflerent Nations. 36 Undsraroand trae fenrtsieriongs 4) Spepi: Aiterheny: 

J. Rtabeansisssisseesseeesessesessesses MC, DEC < » . a Svssrenpenss 7 ur ies 

an carangaa Oanal.....-...-.0-..0-0..000+ on — Lighting RE 345 nderground Travel. Ventilation.... cov 24s | c pets. aSqene ny C one = 

suspension Bridae. eeiesas scm osseress 490 Trav Tater tlectricity, C. R. & N 40 pees ad WES. ess eeeeeeeseeee oo 276 New. — ati ‘ 6 

ae mae Bridge. Mauch Bien vses a 151 Train Lighting By Electri - &N. Seaskia CHV sees eee eee conical 228 | Senshend Paris ;--;----. ; 131 
oi more, Coll. Mechanic A unk...131, 186| T ee aL poeaee Ger 263 | Unsyn BB OUT. -0n-a+0---sen-sereeeeseneenens 29} Pana ~_ NJ... aaah one ~ 
erie h pee : ey Thos. _: etewdes 22 Train Kesistance. German many it Trbana Coltisio isctina. iis tain im saat , ern ccocuuan 
os ack Bg my, rris...... a oe Staff Syster ierman 31 ohlisio ae 1! 23, 2 T estern ¢ ‘ti > zs 
Switch Backs.- onstru 307 | Trains, Telegn em 1} Use of L BD co ecntecees 1 28, 29, 48, reatments oe ‘a 
Sri Ba Ri fic: as Pram Gar es 163| Uae ot Reletand Safety ates in W. W.- | wae Te a 2 
Swit : Fa ing Point, Evils of........... 423 | iam seucieda. Compressed Air 217 enutar Poou Systems, Valves in W. Ww.) ™ aren Wn devon ic a 
. ie a ee eke veictrs: a| an mway Manual. D a4 Value of Fore ign © ‘oins a Waste, —: to Prevent F sates 173 
Srrian W ater Wh amemees -sortensnsssere® ou nag Storage mncen's = Ventileti Land in N. Y¥ = Way, M ~~, ree sing ive = 
ste 0 See tm iene Badles of r -Atiantic $ ries for oo ng and Heati . rhe : — ; i 
Soft Ore. ot. in Large Bodies of _— Trans-Caspian — Freights. 445 suse uilding. Te as Werke met = wr ome om 2 
Tapes, Stee jac: Sucvesing oie i ree ee 167 Transit : ot gg Railway 50 Ventilation “Ender Mass. Inst.Tech.,13° > al | Btn. es eT i 
D eatinn. Worcian....- -159. 17 re » — erti . dergrot +h. 122, 152 } BOBEOM. ee ses eiee essen inseensenentes pe 
Te chinical Sobol ioe Foreign. oe b ue — of Power = Mi rt ic = ee Formula 7: - os } Chicago. Losses at = 
2 See siatad at: ' 3 essels awing Board 314 | ‘hicago. ee mh 
Telegraph. Am p Railway..... $3; Compressed Ai as | woe Burned = conaen., Asss “a 
er ¢ cance tle Air Mote es Vest oT a cna “ 
Telegraph and Rekene bec ot. 296. 363 ee ane = = Vieduct. Clark St _ Conduits prustowsom, ae “) 
ee jacnamensen= 49 Subways in 7 eetciinn Cee Messages 308 Viscosity oe St. Chicago 3 | Conve aa Falls, N.Y. a 
Te egrapb. Finley © = waged cox 507 Trestle i rane.. = Vuleanized terminations of 195 Racine 1 
Teloaraony rain coe fboccsccccoucsacease, SURE MEoaEe Plans, Standard, (. B a Walls Highand Da = ae} St wa hye lind a 
i Se ateawc 328 ) . R. : ~As alls ams or atistics ’ ire Hydr v6 
zetepnane a eae teks Roses. . OT qaresmien. Mortiore } ard, C. B.& N.R . TH alls, Proper Cr 135 | ..C ies of Constructic¢ rants Bi 
> Terminals. paneer? Teleme'rical.... .. 487 — Savann > F y--.136, 462) W Reservoirs. oss-Section for H 401 | Wave P mo ag ae = 
p Termicals Jerse vs, Teleme'rical....-. ‘87 | ‘Trial of Storage ah, Florida & W 410 | weeeee’ AdAxosnes........ igh We ower Pump gw 
807 CUY ie ms ge Batter estern Ry. 2% Wantex @s£@8...-. 5 ather of U. 8 HEN 
aaniead seaee ie Phila.305 316, 327, 417 | Trip 2 ae gl Brooklyn y. 1 ed A Treatise on Irrig = January, S. December 1887 Nz 
. ‘ k vn eres ents, Providence, 341 Trusts er Panama Canal 373 = War = war. P iden 493 | ws sy 
| ‘termina eens . oOo bolWa » nglish.. wees =e 3 arch . | 4 
Terminal Impex aie. Sanviusigy 318. 395| Tunne , 514 shouts, Atice -* 269| April as 
anes a . Approach 3 bets 385 | Bl Be a Aiken, Ill m3 Bouham — N. _Y. ei May . 310 
Testing of eee nee 461 |! —— , 19 Caseyville i : 198 | | Web icnceies “cia Onsen Gin 40) 
; Tost of Machines ..... = | Deente Lake @ nS 47] Cass a Koad, Mo. oe ee ae n Wetente of of Bri a with Curved Chords. oo 
jest fan ingame ei seni essa a0 | Detroit River oman 19, Bb, 108, 173, 217 = Das ton. aa 527 We it formula. ae F armel a sa ats 
Deests a uildin eas Iron & Steel 1 188 non zr, Mexien. * $27, 439. 44 * Point. Ia...... ; 129 | Wel easurement F © ves S0 
: g Ston j 6 . MRO. 22 eevee 4l Ev Beswaes sat | ded Stee or mula 359 
Tie 3 Cl ee dae Peciniee as 1a English Reinaeag rs <oineonstovccsn, 36" nat ie, Ark.. 961 wet ling. i Pepe. 5 i 426 
: ical Operation ment. ronklin Station .--.--.. 37 won 427] Lec sees 46 relding. Elee i. “ = 
‘ a instrument... 144 Galena, ; SUR cove saceas 7, 44, 423, 527 I pnt Mexico... = | be ell. Artesian, " , of Ra: is. 382 
a «iciaieeg TT ic ae og halt Fe aiereviselesoh 195 N g and 239 | Westing h, Par's .- : wees 452 
Thomson-Hot quakes....... 3| Hudso RN ss aadcade 13, 5a ew England sat} Br ehouse air Brake Co... vs 
| Thoms oe. ie a ‘ Re ee one ats . Northw Be wwacecs 91} srake in Ene rake Co 45% 
; oa Aueieie ory ) Lacs ier eae galt 112 > est. ; Com . anid... 9 
? Ties n Railway 530 Kan ge Montezuma Valley C 217, 246 Peeulia : a fompound Engi . = 
i : ansas City uma Valle nia, 417| Redding. Dallas, Tex. a Ss) ne Run. 331 
| Ties for Asian R “| Liberty Hall ......-. y Col..327, 427 dding. ( er fo, Wh = Gar He : 
! i : ree 7, 427 iiss 3 Standar gz Run. 357 
I Ries Cefn ‘iiailway. 20 Mullen. Hall ons eonse sesso: mesonnewnns 351 oo te cg =e Wheels. ont meena 100 
Ce or Holo vo 6 Mullen. Burned s....0000 1c cn 66 "1 ee oY f2% icel Te ailed..... \ 
’ Topographical Map of M . . 44) N ooklyn Oo WIM os). c0s cane 565 | Wai cote. 5B 204 
rine i a| Ns Yi n, on k eet. 5 | Waippile oston & 0 
i Topographic ai Map ot Mass. - Im a 5 Y.0.& a Ry. Co a6 waste — Boston..... a Wire Waits C ated w' Maine R.R ; 7 
aphical Surve . | a Se eRe pacen o>. 55 ator Detector...... 4 ire Re vated wit aR 2 
rveyit si edeatrian for C w wtect ; toll 2 orm Se ° i 
Topography. Definition .. 161 1s) Poporstapett.. _ hicago....-.-...--. es incerta peagt Aerion on Servic: Pipes 419 Wire Re Maseive ~ a us 
Tornado, Wil rburg, Ind.... ..161, 233 208) Se UaMet ne naan aca eececenees 6} Drinking in New York intone te we. Vogeren n 4s 
Tornado wi keabarre, = Bt . aland and ats. Top fleading......-.-- 91 Galucbere for Railway Stations, Eng..-- 13 Ween 1 ne Pre 445 
Trae and Rail Zalinski’s ... 151 Snow, Silverto Oe as. es cdraews 223} Gange re Bond Case. jons,Eng-.- 535 are Pl oQuiney. TH, Wate 2 
: ns 15 . ee sere B ige, A LS sos coasts 35 | Woo uit, . as City ans 
Trac yo a reteaiag. oe St Ole ce Biv or. apna Mag a75 ater a AMMAR cn'cck aces <n 20 363 | W bo — Pipe he Guraey y. M., Water.W - 
‘ ae Wack Wiaene ans ‘ 3 . coy gh Sy lena ony ee < , ao 7 
ck, Maintenance of . 45 | Syracuse, River, Port Huron.37, 173, 32%, 435] Moter Tests. Boston........--26, 109, 142 ts | Wock Served on Ee AR... ae 
£25 plurrytown, at. « ee , 173, 327, 483 Seana “hcp RSI 26 a Wreck of pped on P. RR 135 
f TREE itcrcsnns cashes’ aanenen mer Cansia, Bridge Plecs | : 316 t Sees , ; 9 
Tarrytown. NAY ones see sce ae Quality aan ax wikdan Maen eek. a: 291 we suchr-Tron A. er Bridze os 439 
as. oe at 225 Shed, t Croton 8 in......- rougbt-Ir inders and © — ie 
Paxtsasceads 10| Spor Sanitary OI snn near nase 11 | Yellow Riv on Piles vs. Bea W merete-.- B19 
‘ pout, Chadron Neb. tion of. at Roch.. 453 | Zalinski’s To ho my 135. 246. 399, 483 
4 eesbeenntie 330 | Zine Ete orpedo Gt ..135, 244, 339, 46 
ee eee 439 | Zuyd a, in aa 9, 465 
; er Zee ae ae 
| . 384 
| 283 
: EDtIt 
TOR AL 
A er i oak 
z ( mi | ord, eae a 4 
_- > eee 124 Snow's Letter. 
7 ; oO ecneeere %5| Onaaatts Gagesraiag Aiki 
; Haverhill, Mase, wnce: DRE MRE EAD p Canard’ 5 a ie oe ee 516 | Hersent’ 
tt Pan ass in as and Sant ng Atshison, Topeka 451 s Channe . 
Addrgs Bec. Counsel of Eng. Name... ; Cer Stoves a ca ssn spec — in Ut 1 Bridge | Scheme.....-- 472 { Baila, F 
I Aerinl Naviantion.” Brootlya Bri: ast | Gi neels,--;-- RNR aces <iec. an sos | House Bunding.” Louis Sriden....... .-- 9 | Baile} Fractarin 
_ Air Line vigation py yo Bri ige.-.. 139] Cl Sienna S. hssstbly’ Chamsbes ++ s+ 229] Effect widing, Eur pe idan. By | hranscmgie Str set tor N. ¥. 
; enna at oan re hicag. Ci sembly Chamber........ 495 (on an seal aE =) 8 treet for N.Y... eae 
/ way . orth and D ee 494) Ci’ ity, Eng. Bi mber..--- gnoran RR eg eae eo sigs ee: 403 | Rallway ae 8 
Am. 902. 0, & Amen enver Rail- c y Hall Park, Bu eNO cocksc<dss 98 | Ind Te ee aa ‘ Attack ang Ralt S Seucatial aa 
see CaO ee Seb Case sae , ee... DEBE one anne 53) CK uv . wa wee 
163, 184 o. 5. Amendments..28, 27, 118, 362 aaa Engineers, guid DZS ON-.-...00.-- 63 | Indian pemooting Periodicals «...38 , ‘4 Butta view of Li ceeseneeseenes 317 
= a ise Ae = carne Oty ilisious, Stewinerss 8 v. 3 ie er i Internagional Ins Pay of. odicals .--.385 429 Buiidiog | in paw iis 417 
Am. Soe, M. ublications B Cc ct, Manhattan B globes < aia: art. Wy mut. for Preserving and 407 uidinginS Rene, ost - 252 
j Am. Row. M. ot  Meotheke etetindl....c a Jontract open, R Be ree cin 5a 62| Inte gts. and Mea reserving and Const eee or eee ste- ‘ 
x » River Bri B. ncescnsessce a Corres on, Ry., Isiand of Porto Rico -roation ee es eeuees a ' ee ich "166 
' Auueduet Contras meee canes eres a6 ote spondence, eee ie. = paveators aetooen hele PORE as 539 Gaswrostien in a. and 1847.---.- nies 16 
me Doatny sereemuecraar sen sete is rusbio il.. 366 and Stee Dt Sacto aes 53 539 3 DetlOM iM 188B-----200++ 00-2 eseerees 498 
bce io | Curvon Sharpe stn Uvleafca and vie Groot Wonk ia| amish taule Spears > e 
i epubli-...--.. contecevers aie ay apeeebanaae 429 . Thom RC 62 : Sh Statistics, S eatiae tee pe 
j Athnntie pee ao Se eee ee “ ie re 273 Rutter’ Bui ee oe Mi to Family of... a Mam, Brg. N Northwest Ecc ek “° 
pe e Rallway Lie. 2v sss At Dela SoMa Seen ee a Latimer Chas... Bist... a, te |Nedinai Gomera of 00-0000 v2 
. eo Qu Sap re 272 as Oe a, 494 516) pair ) Daca ese os 79 
| Battle ofthe Ganges Ross = . ; - De Lesson Schemes So 8, 163, 272 539 fitie Wer are" iesorvote W “250, Amy Heading Ronatiak es a din eg amas & oe 
» Blizz ord, ils, N jobaieedciaes ean | Direor Fr p~ Behemes in... -. 407 | Locomotiv Reservoir Wall......--- =| vals in Phila.....3.6, 34 = 
Bond M ae ireet Process, me Goans. ....-..-.0... 951 | Loco, L es. English and Mirsansteess i Sta istics of Sales.......... at ae 
j YN Ysa anions ones 118 | Divisi Ineo and Beel........:.-.: . Loads of Ame d America 44) Stree ORGANI ona sese.s-soneecenes. 

- Books. Pnbtished Business Prospects... dor | Dynami and Kesident ES Pi anvekenn’ “ Locomctive eee oes... 20 Rall Weer in India ge sl 
© Bre pas Mote Great Britain === 472 Eslo-ation SIE ilrcr cc raress.aconces Soon Eom Diicr- "| RablG tran NY.. ea 1s 
i é, Deficient r Tests 63 | Eiffel’s Con oreign Technical. ........... 519 cate a Aueaahves Deter Westen Jer- | Ravid T a eas 5 
Bridge. A 8 | Fee Ogetrest, il ext sotsns Manual of American Water Works..... org | avid Rraasit.N Y.; How! cao. S18, 105439 
2 » Apple Ri tones z Ps COMERS onan 452) Ma neering N oe Works..... Serene y ex Y %, lis 

ridge, "bee . cctrie Sire eee lM ps, State of N. J ews Ry,--- . 341 | Removal of ( est Side, N. roject..99, 1 
ge Soa cie Co. ‘ N. J- piatenataes 18 
Bnatish Channel WOE. -evvesssssssseeen ep pete Pane wanes. ns. er and Ruil sneceey, toot Ne Joseeeeescosecsesscsseeee ‘12 Reorgani of City Engineer, C i pasate Baana’ 
; ¥ ee arene cnates aen= °° | Klectrie Siracas ah ciassansssnetenee ss ass. RR. Com.. ne ap Rencpha ed i Rese an fe i 3 
4 rae n ot, Hererate.-' 44 a Wires, Under , SNE 162 re ere -Rap-rt on Brad si? een Wall. ph Bureaus..... 63 
a raet. Y.C. & an en ; evened ens ers, Boston. . Se ioraes Car Builders Con radford Dis ani ary ote a “ 
rs ana C RK EI ee meee n= + os Sanemasaiineen Tatenia Bere nenceneees see | Sc pp tances. N. stitteeeeeeeseeees 26 
| Hedberg Fe pie ee Se ata Dainese York: a oo eR 
et +e Dh sais ‘ 1 os St asdecscece ins 
. In reli Central R. R. Co -. 29% 362 = St. aa Avenue. N. Y. ast | mae Sanitary pee. wastaned -_ wn acwee, Asse en WR sock cant 341 
baest etree 52 om Enulish as soe re nent. eee $| New —— C= O11. Bs+s <acs sand = as iring...... $, Question of.. 295 
Pest ATCHOS.... veeeeescee eeseeeeeee 428 | BE Jhann DR station neh ouvekaces’ 80 | N. J MMM Goo 422f can. 0s 296 Pioees Sey Kiiniap'in Gusiggte * 
Merk ents omer 428 Eogish War el. Bridge a ee 207 cee ee E Meee. cssc. = ° mnsving Car Senaletien emeeine wns 26 
sae perenne eet ae a peenewes A a € ea ” 
) Brooklyn "Brida - ‘Ca: Hainer Pee tactooatt ee 420 Now vor See epee Deals. .....-.-+. isn Speed Removal of.....-... ; ; ere . 
pias e Cars, Ad ngineerin: Pantene eo 9 429 oe eiden ous thaiaamy sorece Oe eding Dri acme cee er MTree 2 
btavnssas ve x. How oenpees oka kim dze ove psa eésene rive, Centr: “wy Ho 
Se hematin! Pecans Gia tincteaer beeen. Brae ia Bt SE 
_ | Brooklyn Br. Te nal Question..206 228 ee ee oved.. : Metropolit ligward......... ments... 89 | Street Car J prngfleld....---0.-.00200, oan 
.a n 298 yof Pa s, Index .. 340 oe coeer og ar Ace we fe on 
* Brotha mn Br. Term, Ques., Letter f Finvnclal’ atieas. Railroa o> 88 tao) fara wan Devsiopment of of. + 21) Street Numbering... 000. pecccceas a 
. Clark. eons oa oe. ' rom ane SR OF EB TOGB..-+-+----> 2Bt « <i ita 342 ils, cocccese 
{ Buildinne Vex Loco, E SN SR bosescees ave Froubles Be ie enn 450 Rapid Transit, 1 iikadetatmoascen gor | 8. Teet Kailway A-cident os a0 
3 fo ee 962 rN as Island Ite Stand t, Hewitt’ st way Ave asi ) 
nreau of Nisan oe Minssapelia....--- 184 Eire aceaiarrasencs scsnsnress <n i panderd Stree oe de Project = Btudes Sam 2 G.- verse ati roe tee a 
Sats Y snc and Waterways... 250 Fires and Etectrie Wi area i see se North Png a Deas’ Sc ass ~ Siwitchiie ka, Inst. C. E..-.-. 184, 230 00 Sas 
; Seen Wales tae be ; oreign notes by WE EW doe. -css 3% | Paris to Ma Pibilissevcvasercecnseniinas | Semen nee Ke ng aise i 
Bcanal isennn stats , Union for Improve- 99g | Foreign Trade v Ra + Yye+s. eo | HAVement pagoetiies. eee ee 62 Telegraph, *« ong va. Short ettoa...--. er 
~ Canal Niagara pecccerestareesne nes ve- Forth Bridge of U. 8. 540 | baveme Ue cr nen oe , Terminals, nerican Invent: rs of... .295, M4 
Niem ; Be cece ge i. Dentatt Preim Acide . a P. nts. Budarest, Biocks......... T Provit rs of... ’ 
Canal Mcaragna, Survey...- --+..-00-.4T m3 Polen Train ee = Piet in Philadelphi EER iicnexihenns a“ Sense heading in B; Riarencecsoesnnes a 
sen Prin peers cesses i cence ns is ee dase nnn ape a Zoorgraphical Survey eae Rnaitil 316, coe oe 
Col. Lockett? 138, 400, 428, 450, 451. 472 497 Friston, ubrieation-..':..... een a4 Plans of the Lack Sacibaad beory of Ry. lesa cnt te aa 0 
Contracts = 8 Letter. ..- alesburg Water ens Quaer! Plant for Chiens Managers.:...- rad Pe Ri Ene Ww i “0 
Miastesss mpheiitebexeethane se | Geen r Bond Case... .-.-. panes Suadge Dam. WOAEO. ooo. B Civil Eogineere....s.00-0.-- 
cs ws |G @ Crosaings in C n.Q.A aesti jesign..81, 118, 139, 964 | ater Meters F eae oe 228 
uar ae ions... ek am of Dynamics... us water Meter T: on sale, elite eo: 120 
Rails, Inside and Outside...--... ail Joint ( ee cack 519 | Water supply, North WBLOM nee ee enee 16 
utside.. -. 26} Ruilroadi pe Seentien 2% Water Works eevanien.. No Jeeeeeeee, so 
. | Rails. Bad... Early in Missouri... 317 Shon tes Maneal..-.:.. reesesecehers NS 
ee 316 | Whipple ra‘ling and Herailing......... sat 
enpmen ape 250 Wires. sytjeiness es ni 24 
OMIM ii soo nan apo te cade 228 331 
éo<ssaau ane 





VIII ENGINEERING NEWS-INDEX [JANUARY—J UNE IKg9 


a 


CORRESPVONDEN CE 





Acciden 












































































Southern Pacifle........... - 
Soridont, Seethag fasten i | Qorrection of Weir Formula... 496] Japanese Bricklayers.cvc-sseceenes n+” 11/ Station Names, Confusion of... i 
Aue ils eS + Peige vee ie 426 Crackin + ~ pemepaeen parte Tn. 7454, 511, 537 | S8T& Lawrence Sewer Pipe Cleaner.... 515 soome Grusher. MEGS oe siaises.655..... s 
‘ » iilock “& Brace’ ot Howe truss | Culebra saat oseneen don | Plghting Cities. os -ecscwseeos -+-++ 992] Strains In Pins. 66. 64,12 16l, Wi sy, 
on The. omeeeenenes — . ier e Compensa on. Pe 204 me w osen ale ement. eiskdbseas oe 232 Stresses in Ra 187, 204, 23) 
Piarimetins Stor ai gs, 2B) Oam, Boar Valley... sig | Poratiog, tnnpuch, locks, Mountaina of | |Atructural rou and Bieekes= co rf 
sini. r+ Decne iicarakduengheedomes snssaredsss WE Mee Meee ee eee ee tudents and Juniors..... . ...... 101. 
eae Improvement.............. 410 ropoted for New iiraawivick pee ear a eee siibsletaoeel nearness oe gabwar Electrical, Phila. iat. ‘0 
SR pidapeeditusidigoncets once an ee a ee er es mee ortises in Tre senna ap eae aleaaaea uper Elevation and Haverbill Dis or. 108 
Blue Process Formila...2...0000000000002 tau| Curved vs. Straight...............----29% 388] Mautical Instrument, Explanation of an “| SWiteh Backs 00-555 0... resets 
Bridge. Failure on the, Erie. See aa Division and oat. Bagingss sere ne me ts gana sotisnaos cepesesatenes aaa be 269 aoe Tes, Hone vs sim Rida tecwreds 34 
“tec USSEB......-- 205 | Drawings, Making Cuts a ropolitan Development... 254/| Teleeraphy, birth o ectric S15 
Formule for Weights of................. 24! Barthauak Phe, from.........++-- 88 | Nomenclature of Hydraulie Cement...... 204 | Titles of Engineers...........-.-...... 161 
Guard Ralls. eer tr ee ere eee 102, 313 Bares au me ke PT a ckccvnwaeseedcoes = pormmenstonsy. -.- acetates e7 ss ioks 426 poposrapny. Definition........... 161, = 198 
4d. Re ee ie Seen re 6 | wiect of Neglect............... icing mde © Municipial Eoginee raction Increasers 
Market St. Cantilever, Phila............ 270 ee) of Sea Water on Iron Piles.i0i, 143, 205 mission. dappeoed kee ae : eee : te ide we = Train Resistance, ioe situ 
Missouri River. Time of Construction. 204] pngineering. Code of Ethi i I 266 boda tvinbcackedabeis i akee SOT TEMMNEE DODUAM nc scssse sinc csccencceceeees. = x 
Piers in Water Power Canals............ HiEZ arene. eof Ethirs.............. i} es ei er ene enn es 161, 204) Transmission of Power................. 38 
Propoeed Design for Long Span..--- 535 Erosion | from, Rotation of Earth.......... 102| Position on Panama Canal..--.... le? 454 | Prestie, Round Timber, V -. a 
_ wiht pod <r Engineer ......... 188 Rellway, Ey eae 143 | Trip over Panama Canal................... saa 
Canals. Irrigating., Laying Out........ 359 | Field- Book for (ee aed tig” ikaaat ii Rate o Roeon ome ass aaaeel 7 aeeeemenne ye 14 gs (a er 
SUNN cass 05535, wessp actos 85 WOOK 50 ccccecsvcscensseaccccsyesesssss: OUR IR Minn MIMRECRS 2.65... 02008000 nsymmetrical Sections..... 1, 28, 29,48, 8 
ee Pe aCGKaE Mel eater ie 536 | Rerailing Bridge Guards..-............... 66 Yas rbana Collision.....---...--- ene 
Panama. Actual Status *y, | Gautiers Telemetrical Telescope........ 514 Retracing Old Compass Lines.. 454 
DAMN. occ <seksssconaan acctuens a } nine Am. Roe. C. E... “101, 142 meet Frosion, ce ktuoisacnxdcewyeeclgiee eran 143 | Vertical Curves Formula... a 31s 
—— <a8 rowth of Cities....... wee ver Bridge in Collision................-. 298} Walls, Proper Cross- Gestion for High 
P ’ Dre ee ee eae °4/ Guard Rails, Bridge.. 102 | Routine and Duty........-........- eee eee ee Reservoirs ..... 2.000 esters eee ee rece ceees Ble 
Panaina, Trip Wels cle Ll, a | Sued Rails, Inside and outside......-... ca] Sandstone Excavaticn Under Water...’ to] Wanted, A Treaties on irrigation." 
Carhart’s Plane Surveying..............-. ofa | Happy New Year............---..05 seeeee: 47 | 8e2 Water on Wrought-Iron Piles....101, 143 | Wanted, The Eart 426 
Cement for Cellar Bottoms... 22.0.2... 969 | Harbors nnd Waterways, New Bureau.-. 143| sewer Pipe C yosnont. Peeuliar. Dalins, Tex.. a 
Coments, Nomenclature of. 24, 222 | Harlem, Depre-sed Tracks...........-.-+- «9 | Sewer Pipe Cleaner, Kear & Lawrence,.. 513) Water Meter, Star.. aeeceees 254 
Cities, Growth of.................... ce” ggg | BOVOrhiN Disuater.........-...+.2+022-000- 103 ere vs. Easy Curvature...........+++ +. 426 | Water Tanks, Durability of Iron..-...... 25 
Civil Service Conundrum............ 410 | Highways, Statistics as to Maintenance zene Bi-lobe Meter....... -.187, 253] Web Stresses with Curved Chords........ 14 
Computing Instrument, Thachers........ 144 | and Construction.................0---ee 59 | Slaven Dredges. Panama Canal +++. 490| Weir Formula, Origin.....-..:.--..---..... = 
Gimbal nica teneageseoe Hydraulic Conundrum..-......269, 493, 511 836 | Speed ond Gradess no. SE eee ee ete etion at pale Wars 
; : ’ PB ecceccccccescceseves soses 269 | Wroug ron Piles, Action of Sz ) 
opying Tracings by Davy Process....... O45 1 9O0 1D COTTORES.6- ao sccccesccccccccssssesesds SIC 1 MIRGIPERS TURE). .6— oo cice ceeds codnesee 537 143, 205, 297 sibel mn 
IGLOS TRATIONS 
ident, Bridge, le Ri ce F , Y 
Rotten. poets Appts | mom, | t. P. ie _ooaad ae ae seen ihr Savon 177 | Friction. Apparatus for testing heme 264, 265) inter-state. poets Transit. Details Cross 
Bridge, ie Oe. cacdvnime ts ohkeaans «50h om, M7) Ce —: for Arch, Naples 409 a oS Snacey ef . — oo eee ori = 
Bridge, Riveted, N. Y., ©. & H. R.R. 208 | Com Bennett's Geomett or iphon Lubrication. ................... 288, 289 diagram of Loads... 363 
Derailment, G. C, & Santa Fé Ry 339 | Con ite, *Philade Iphin. a SR in Soa ee tae od | ‘wa ae Strain Din for Columns. . = 
: : r > ‘ ests oO Aubricated Bearin 290, Strain Diagrams............... 3B 
Haver owion & Mine ak) ft Bed An Wa Worke. R| gates nalmay Rete ete et Tag) Rr Deg oe 
eet Oca. epee oe Culverts, Wooden Box K. C.& 0. R. Ro 135 5 | Happy New Year werooainne smarter . Truss, General Plan..................- a3 
Aecdes. Her Croton. Harlem iiiver'Tun, U3 Dam & Reservoir, Athe me, Ga.. 355 Harbor Entrances, Phenomena of........ 1 Manhattan Elevated. Traffic per hour lit 
Paced: tenascin, ia Bear Valley, Section of... “v""""" S80) Harbor Extension, St. John, N. B.... _.... og? | Manhattan Elevated, Daily Traffic,6 Ave. 117 
bahheooed : Bear Valley Views. ... ae Bb Heating and Ventilating Offices............_ 5 Manhattan Elevated, Dail Traffic Bre 
Axles, Railway Carriage......--.-.---- 1k High, Diagram of Pressure at Base of.... 402 | Heating and Ventilatin eines” “ites . Ave 7 : u 
3 stem. i ALIS A oe te EOE " 
pasmeane Sebel ap of.. » or Brunswick, 2 7 ae Pete 166 on ot Rs meng = tS 133, 134, 152 153 use Piptee-vipes Di dbiadan 6 «500 cos 333, ¢ 
" New Brunswick. N. J. Proposed, 490, 491 oisting Building Mate N eservoir Jam, Athens, Ga............. Shh 
Boiler Explosion. Janesy ille, Wis 60 | Proper Cross-section for. ae een i Hydraulics, Guery Katerial, Naples. 4 Fisher Hill, pees... ee 226, iad 
——* Loc omotive, E ,Ex rosie on of, A.& PRR is Qua er Bridge, Aroh Profile. . 20 Instrument, ,Old Nautical............. : 249 nome I ede recat | 84 
2 »ple ver. Fall o ‘omparison of Pressures. _.. 91 | Intake pipe. St. Cloud, Mi Ww “Wrks ; roper Cross-section for Walls.. 5: 
Are ole, a Failure of : 2K Comparative Merits of ‘Curved and Jetties,Bavarian.... ....... o * — * rs os River Improvements, Bavaria............. 
rooklyn. Adop sted Plan for Terminals. 337 Straight Forms ............ ... 2 88{ Keefer. T. C. Portrait of ................05.. 42 | Road-beds, Standard, K. C. & O. R. BR... 
Gar Rute & Batences. iso 218| _ Section,tlevation, cic... | latiines, Charlo, Porteast of. 2 ee 
“ i ~ yi a ee 8 er, aries, Ortrait of Sn 67 . 7 1S Bee Ch ewes ences een resesceccs 
Comparative Area of Terminals 200| Sweet Water, Cal.... 27) | Locks, Panama Canal, Pro osed. 180. 181 Sandstone Haverstraw Compressive 
Diagrams of Cable Car Trattic % Great Masonry, Plans of. ~*~ | Lookout Mt. Incline Ry. o ees: 23 Strength sens botnenee ee edeo ” 
18-: eo ‘ $+ Great Masonry, Sections. . 8|M Map, Barnegat Inlet. . Be eee 198 Sections, Unsymmetrical.. 48 S4, 
l4-car Terminus 1% | Diagram. Bridge Strains,. Ong etropolitan, New York.................. 364 | Shot-firing in Mines.. sees 
Positions of Trains on. 199' B’klyn Bridge Cable Car Traffic per hour 96 New York and Brooklyn. Density of Snow Sheds, Can. Pac. Ry .. 20... 38, 39, 
poate a i 198 Mm, 116 ; he RE LOT: 3a7 | Stand- Pipe. California a Denver 
‘orth, Fife Pier. . eee” ; 183} Cement Mortar, Effect of Time on....... 177} New York and Brooklyn Residence Areas Station, Passenger. C. P. Ry, Montreal 158, 
Fort Madison, Gen. Elevation & Profile. 440} Compressive Strength of Haverstraw et OF TE OEE 2p4 | Stations, Passenger,Small, Jest Shore R.R: 
Pivot Pier ; 441 _ Sandstone. nli2| New York, Land and Water Area... “> Bog | Steel, Open Hearth, NE OE ines naees. 41, 
Pier No. 7 467! C, P. Ry. Profiles through Rocky Mts...... 425] Railway, Far Western States, No. 8 . 24 | Stresses, with ¢ ‘urved Chords../0.-...... 
Pacumatio Caisson. 466 Expansion through High & Low Pressure Railway, Northwestern States. No. «2 | Subways, Electrical,New York City... .312, 
uperstructure. . 468 NEC TR eS RS RIM ee 110} Railway Southwestern States. No. 6 160 Cement lined Pipe Joint...... oeeeeee 
G.C. & 8. Fé Ry. Derailment on 339 Friction Affected 7 _— Parte ak ere 241 Railways of United States, No.9... . Interior of Cable Vault............. 
Guard, Latimer fl Temperature.... . 242| St. John, N. B., Harbor eines seats PEMUEMONS COVER, ... 0.00. cencccccese ‘ 
Guard, Suggested 313 at: Be tbeubidneany> stnwecntnen aes 242 Manhole Cover. New York Electrical Sub- gab a. SR AOR cara auntie cise: 
Manhattan, Shore Span & eee: beat: 79 NR oc aa hh: Bok EINE a. ccccaccvdcen ids ranseu aati ciees ds q ubways, Philadelphia, Conduits ........ 
Market Street, Philadelphia. 2 | Frietion,Non-( ‘ondensing Engi nes. _ 424 | Mass. Inst. of Tech. Diagram of Coal Con- | Switch Back, Grades DE. ono vee o essen: 
North River, Proposed; Cable Arches 77 78| Friction. Theory of...-.-................ 243 | _ sumption and Steam Condensation..... 403 | Switch, Dailey Automatic “cut out”. 
icainaees. o5| Lime & Ceme nt Mortar... 177 | Mass. Inst of Technology. Heating and Switch, Standard Point, Boston & Albany 
Details BR Manhatten Elevated Ry* ‘trafile per ‘hour 116 Ventilating System,.... | .132 134, 152, 153 Sf SEA APSR ee in a 
. Profile Visi Gb Weed tena » — = a age —_ ee 311 eae Goodman's, for bil Ims.... 242 Tap oe. pag m ~ sag, weight, etc. 
ough eepsie, Tiew oO yest End”: 115 y rechno ogy. Condensation 408 DP Re sn. wencketepasdivaenieeet ve aa 79 elegrap ORG, FROTICD. 0 < oc cccccscccsccces 
Red River, St. L. & 8. Fé R. R., Concrete >| Mass. Inst. of Technology, Weather, and Mortar, Testing Porosity of...............- - 2 Thomson-Houston Elec.Co. Factory ,ete,530, 
Siar and Abutment. .........-«-.+ 443, 444 Coal and Water Consumption... kT Or, CONE B55 casas pak lek dee 443, 444 | Train-staff, Wise’s Patent..... ......... 
Bridge Stone Arch. B.& A.R.R.,S Springfield Pressure at Base of High Dam............ 402 | Pile Bridge, C. B. & N. R.R................. 46z | Traffic, Daily, M. E. Ry. 6th. Ave 
Mass.. ga | Quaker Eridge Dam, Arch & Gravity Pins and ay -bars, Proportions of....... 24 | Daily, M. eT eee ae 
Suspension. Tide-water roe Co., Mauch PD oF sa d's iva sens 04h oS seeded es 21 | Pins, Fibre Strains in .... .... 65, 161, 187,313 31 Hourly, Brooklyn Bridge Cable Cars. . 
vo =e . ; . Wl Railways of U.S. ., tracklaying in different is ce eee ens ae AG eu Vi. Beha 419 Hourly, M MM ae ease ee ieee °°: 
ir AME ete cies Se ksdae eases 5h | , States. ISHG-H7. ...............-..-. .--s. 4 pter,Graduated ............. 2.2.05. y > mekars. ompressed Air... .. 
Wathoute Gc. & Sta. FeRy To| Railway of U. 8., tracklaying on different Plumb-bob, Friction Catch for............ us Trestles. Norfolk & 7 vee. R. 506,507, 
Bridges. ‘omparativ e Elevation of Great 26 pica « Ise eee a Se aE 496 — Density of, New York & Brook- Fane maget thaws es on + ees: 
Seneca River. Collision on. ore 208 2 OEE AM dn cits hes rus <3 eh ck apwiegtaredaes 387 |, Trestle. Roun mber. an R. 
Long Span arches, truss c 14 | Sand & Cement, Proportions of. 178 Pump, Hall Electric..................... 347 | Tresties,Standard Wooden,C.B.& N.Ry. 266, 
Long Span. Temperature Strains. . 174| Steel Tapes.......... 0. 2... 176 | Pump. Steam, Hall Duplex... <2.0........ 157 | Tunnels, Headings in Rook. «.........2.... 
Railway, Diagram for dete emining Stres- + ene with, Curved Chords. 314 | Quauhtemoe, Statue of...................- 9 Tunnel, ——— + § aon sc 
ete babii eakene 82% 3 ; sins me Temperature Strains in gee i = Rattoine es aes aes aness vas nda wana 308 Ventilating & Heating Offices a oi ai 
Canal, Panama, Bas Obispo Cut 446 Trae, Daily. Me Say “AS re. ° 4 Rail-joint, Otis............. 7 - . ae eee a Vet Technolo, erm ‘o 1 Ti a, 
Culebra Cut 445| Traffic, Daily, M. E. Ry.,3d Ave... ml ton Kansas City & Omaha, Culverts Washouts, Bridges, G. C. a 
Largest Cross-section of 493 | Unsymmetrical Sections................ 48 | Rail ea See A ecs Weg at ett ae eee eee ees 155 | Water Gauge. ‘Automatic ere siigeecanse 
Official Section 492 | Distilling Apparatus for Sea Water........ 381 road, Kansas City & Omaha Road-bed, Water Pipe. California Redwood, Denver 
Showing Contours, etc.. 492 | Drawing Board, Vertical.................. 263 | SCHORR. eee eens ae 156 | Water Wheel. Hannah, Syria............... 
Derivation of Chagres 493 Mevator, Grain, Foundation for. Provi- ———— roan. cor. Stone Bal- am —— zaman, bank. Fisher 
Reperafor Cut 6 tee acted 135 N.Y. C.& H. R.R.R................ WI ns cc auae wasecr sche S02 
Finished Section 7 ~~ Condensing. Internal Fric- : pet Ptr = a vote eee eres : pemen. Zane Hill Reservoir...... ..... 
Profile Showing Locks 104]. THOM OF... ... 6... eee ere eee eee eee wees 424 Was Sais seemed 7 Ng WE Ri ina g Fo 8 ok dss wT Nao 0969 
Prodi le S owes acks 449] Engine, Westinghouse Automatic ( -. 358 gt Cc re Pac. Comparative Profile a Reservoir and Dam, Athens, 6s iii 
Proposed Locks "igo 1g] | Excavator, Steam... . ea ) mn .. BS 6 sh ciirdis ap vege 425| Reservoir at Nashville, Tenn............ 
Canals Cross-sections of Various _.. x7 | Excavator, Steam, Bay City 20000000 a | em Bae Sen ot owsvens. 158| _ St. Cloud, Minn. Intake Pipe & Crib... 
Car-coupler, M. C. B. Standard 7 311 | Eyebars and Pins, Proportions of... -.--. 240| ondures North "Coast. i Wertine, See » ipocing, Testremsonsa lasts 
Cement Mortar, Effect of adding Lime to 177! Fountain, Pompeii .................... 400] Incline, Lookout Mt... 2) "4 Whipple. 8 oe 31 
PERSONALS. 
deme, . John P 31 Bauer, Alex. H ot 144 | ¢ ‘ 
wee s\n and F. "ae e ae. 2. § Bn arsens gecesi is Wi | Dodge, Dy. O54 sssce. posers: 519 | Foote, Morgan G........ es 
Ande seeks Gen. Adna 12 | Becker, M. J.. ; 31 | Case, Win es: a, — Dolles; Howard, 6 pureed s > Se Ess » Gaddis. A. A. Col....... 
Anderson, Jas. C BM | Bently, G. W........... M2 | Case wey ; rR tates ween cee enes Garcia, M. . ya. 16 
Artingstall, Samuel W 63 86 | Berry ‘man, E _. 49 open Geo se ge ons Dunhas Moe Se amon "6 (eran. e ward Pinar 
Asselin, Eli .. 519 | Bevard, D. C bl Churchill, Chas. 8.0... Bt Dunn, Wm M, — ae BR Hs = Gerecke, Fr. W........0.ssc.e00- 
abbage, Paul F 519 | Billings, Wm. R.. ae > a eR 12 | Dupee. Henry’ D.....22.112222.. ee ae ie esenaivesetoss 
ay 1 | Bissell, C.M..........- 31 | Collier, Henry L..... .... 1... 43 | Du Puy, Raymond. .......... ig | Gillham, Robt... ..2... 2. 
Baker, Benj. a an | Bee. Bs: canst = MAR RE ans. vaks lone . 8} gaa My Scan ae isa Gillmore, Gen. Q. A..........- 
Raker. Ezra K weet a wel —--. Say See Se ot ( oolidge On WG. ....<. 255 E Pas Mbv vb csss civcccsvceve 431 eth eeeccccecesessecence 
Baker, Win. 1. ie | Potton, BAD. ....------- 210 | Corliss, Geo. Ho ..2-0-02.2 144 ‘eftot, “6, eeeeeeeceseeee cess ot Se ee Peres eenesenes 
Raldwin, Horace C 541 ny inoue Craig, NRA es ABA | FERRROUE, Me Gh. nee eee een eee eens 2 . GE edienenscvccesve —— 
Baldwin, W. A 187 Boyd, w. i. wanace sees iM + Gate OM... ....:........ i] | Erwin, M. ........-...-.220- 00s. 231 our; oo eens 
Raldwinsville ( Centrifugal Pump pores, Doster... .------ 44 | Crozer, W. ©0220 103 | Ferguson John W ............. Gi | Greem J.B. ..........-- +» testes 
Works 86 re ord, 2 aj “ee 144 | Cummings, Alexander M.. | 2 RRS BRS, ccc caspase 485 | Greene, W.M................ aesie 
Barber, Ashbel W.... Sa Bats -"heeone neces 67 | Cummings, G.M.............. SB ee hs oes gees 79 | Gruniger, Otto... ............ 
SRM EE 5 coccacacece ohne Sian 6 maitre ig gd | Cushing, GWe. oo. 541 RMA 2. case se bmee b§ Heree, Bets Rc. ws cu 
Barwell, eee 108 Hrundage: en Y Co... cere ee, ge ee, eee 542 | Fieming, Henry... ............ gi mael, Feter Rey eos ashe ies 
tase DP Ak FR, Bhs Wh nc cnc ece ee cetons SE Fe we ee lll ne se eh ne eres He Wacccccecesee erecee 
Ratchelder, Howard B19 | Galdwell,J....0 0 oe. eee 1g7 | Decker, J. H.............0--eee 187 | Follett, 'W. W..-- LO) 529) Hering, Rudolph...00.......12%, 255 





, 
‘ 
; 
j 


~ 








(JANUARY—J UNE, 1888] 


 hicatdéeseanice 4s 
EE 006 cu chansceneses 
TS 
Hinckly, Isaac................ . 
Holbrook, 

Homan, ee... 





ngalls it asinadcks xeenuee 
redell, F. W. 

Jackson, T. Moore. : 
Jenkins, W. D. at 

Johann, Jacob. . 

i 5.5 was cacinwos caves 
Johnson, J.M.... 
PE cn dawns 
pe. 


ectins. Weldon 
elker, John ae 
Kendrick, C 

Kidder, Dr. Jerome. 
Kimball, Thos. L dots selena 
Kutter, W. K... ee 
Lamar, Wm. W 


RAILROADS. 


East of Chicago. 


Allegheny & Kinzua ......--18, 
Bric des Chaleurs..-------- 191, 

altimore & Drum Pt....-...... 
Baltimore & E’n.......---..+-++ 
Kaltimore & Harrisburg.------ 5 
Baltimore & Lake George..... 
Baltimore & Uhio, 53, 107, 255, 


523. 
Barre & Williamstown 
oo Creek & Bay City, 53, 191, 


Bear 5 on & Eastern - exes unckins 
Bell’s Gap.. ican kee 
Belmont & Tilton - pede seenmeses 
Biddef’d & Kennebunk p't.- 
Binghamton & W’msport 

Bloomsburg & Suliivan, 299. 


500. 
Boston & Maine.......-. 


277, 434. 

Boston & Providence ..-------- 
Boston & Quebec A, L..-+-«- 456 
Boston, C. & M ..-.. 277, 370, 412, 
Boston, Winth pee A 500, 
Brantford, Waterloo - h. Erie 
Brockv’e, Westp’t & 8.58. M., 

523. . 
Brook fleld..... avates fb otsteeeeee 
Brooklyn, Bath & W. End..-... 
Buctoucbe & Moncton ..------- 
Buffalo & Wiiliamsv’e, 53. 89, 

299, 302 


Buffalo, Chip. & N. Falls ...-- . 


Canada. Subsidies to roads in 


Canada & St. Louis....-------- 
Canadian Pacific, 18, 53, 127, 149, 
234, 370, 390, 500, 544. 

Canastota, Morrisv’e & So’n.. 
Carabasset Valley .--.---++--+++ 
Carthage & Adirondack ...... 
Castine & Bangor ...--.------+- 
Central Mu8s.......6-6- eee eee ° 
Central New Brunswick .....-- 
Central of N.J..-.-- 34, 191, 370, 
Central Vt 
Chautauqua Lake...-. 
Chateaugay.------...-.-- qoueeee 
Chatham .....- os éénese 
Chatnam & Harwich .. seececees J 
Chicago & Canada So’n ....---- 
Chicago & Grand Truvk 
Chicago & No’w’n, 456, 499, 500, 
Chicago, Dayton & Cinn..... 
Chie, Kalamazoo & Savinaw. 


500. 
Chic., Lodi & 8o’e’n --. 
Cinn. & So’n Ohio. 
Cinr.. Hamiltcn & Dayton, 299, 


-107, 191, 


370, 500. 
Cinn., J: ck. & Mackinaw...191, 
Cinn., Wabasb & Mich......412, 
Cinn., Wheeling & N. Y---.---- 
Clarendon & Pittsford......... 
Clarksville & Voorheesville -.. 


Clearfleld & Jefferson ......148, 
Clearmont & Kinzua...-...-.-- 
Cleve., Akron & Col .....--- 370. 


Cleveland & Canton, 148, 191, 
347, 412. 
Cleve. & Mahoning Valley.. 
Cleve.. Lorain & Wheeling. 321 
Clifton Ave, Inclined Plane... 
Collingwood & Bay of Quinte. 
Columbus & E’n...-.--.----- 89, 
Colurabus, Linia & No’w'n - 
Conn. River. .- 
Cooperst’ n& Chariotte Val.. 
Cooperst’n & Susquehanna, 167, 
Cornwall & Lebanon.. -370, 
Cumberland Ry. & Coal Co-..- 


Dayton. Ft.Wayne & Chice., 107, 


nese Creek & Greqnchenee.. 
Del., Lack. & W’n «--..---+-+- @ 
Delphos & No’w’ Re eobsiedstens ow 
Peinpos & & Paulding - : 
Det. & St. Seir River ... . 
Det., Bay City & Alpena. Rtalia 
Det., Lansing & No’n.-.---- sea te. 
Dexter & Newport... --5 
Duluth, So. Shore & au 


astern Central.............. int 

khart & W'n 
Elkton, Denton & Ca 
Elmira, Cortland & 
Erie & Central New Y 
Erie & 
Erie Sou 
Evansv’e & Terre Haute,31,321, 
Evansv’e, Ft. Wayne & Chicago, 
Evansv’e, Suburb’n & Newb’ g. 





nabs eesece 
ae Vailey.....-- 


Flint & Pere Margnette.. - + -370, 








ne 


127 


149 
371 
212 
412 


234 
500 


500 
277 


522 
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McConnico, 8.B 

MecCovel, D.. 

McDonaid, Col, Marshall. 


» MeGrath, John E.. 


McKissock, Col. Thos. 
McLeod, ©. D. 
Mc Vean,.J. J 
Mellen, C. 8 
Mercur, Fred’k 
Merriweather, H.F.. 
Miller, G. aces een 
M. D. 
Roswell . 
Sylvanus 
Modisett W 
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519 . Montfort, R. 

Ml Moore, Thomas L. 
67 Morrow, Wm. H.. 
Moss, John D 
Mott, Richard... .. 
8606 Nathan, G. McD 

Nims, A. F.. 

Nobel, Alfred. 


O'Connor, James 
Orlopp, M, A. Jr 
431 Obley, James Walsh 
Owen, James 

M4 Parker, H. A 

1 peck, John H 

31 Pierce, F. M 

Sal Pirsson, James W 
- Pothard, J. W 
Potter, ‘Thomas J 
_3l Poulson, P. C 


31 Randall, W. F. 

Kandoiph, Peyton 

231 Rawlinson, Sir Robert 

w67 ss Richards, Caly .- A 

330 ' Ricker, Col. E. 31, 
187) «Ridenour, J. uM 

165 ‘ Riley, John B 
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NEWS-INDEX. 


Robinson, 
Rock, L. B 
Rockwell, Horace T 

Ross, Hon. G. W 

Rosser, Gen. Thos. L 

Rowe, R. D 

Ryan, James 

Salisbury, A. H 

Sandberg, ©. P. 

Sawyer, Frank A 

Selby, W. H 

Sellers, Coleman 

Semple, Wm 

Shanahan, Thos 

Sibley, Wm 

Silver, Thomas ( 

Simpson, Geo. H 

Smith, Edmund, 519, 
Smith, Chas. H ‘ 
Smith, Samuel 

Snyder, Frank 

Snyder, Henry 

Snyder, Webster 

Sonne, Otto F.. 

Soule, Kk. H 

Statts, J. H 

Stanton, Robt. B 


A.W 


CONSTRUCTION NEWS. 


Garnerville..-........-.....6 . 

Gloucester & Rockport...-..-... 

Grafton & Upton.-.-.---------. 

Grand Rapids & Ind.. es 

Grand So'n of New Br ‘unswick 

Grand Trunk... -34, 53, 107, 127, 
277, 370, 412, 478, 500, 523, 


Guelph Junction ......-.... 190, 
Hartford & Conn.W’'n.....-212, 
Haneco k & Celumet..........-. 
Haverhill & Lawrence.... . .322, 
Minn thacensone + 321, 


Hudson Susp. Bridge & CN. E.. 


ndianapolis, Chatt. & So’n- 
ndianapolis & So’'w'n. 
Indianapolis, Decatur & Ww ‘n. 
Ind., Ill. & MME ans agen cdansi 
Intercolonial tee wen wekt anaes 
International....... ....-.....++ 


arshner, Wash. & C.. 149, 167, 
ingston & Pembroke......-. 
Kingston, Swith’s F. & Ot, 53, 
Kinzua Creer & Kane.....--.-- 
Knox & South Bend.......-.-.-- 
EG ccavacdghewses econ en 


ackawanna & Pitts.,70,191,412, 

BRO MOKOGIG- «--cccccccccccces 
Lake Sbore (N. H.)......-...---- 
Lake Shore & Mich So’n....107, 
Lake Temiscamingue......-..- 
Lancaster & Safe Harbor...... 
Lancaster & Millersville....-. 
Lancaster & New Holland.... 
Lansing, St. John’s & No’n.... 
Ee: 
L’Assompeion & Ascension. --- 
Lehigh & Eastern..........---- 
Lehigh & Susquebanna.......- 
Lehigh Coal & Navy. Co....--277, 
Lehigh Vatley. 70, 89, 127, 148, 

455, 478, 500, 523. 
Long Island.........-.....-- 435, 
Long Sault & Temiscamingue 
Louisville, Cinn. & Dayton..-- 
Louisville.Evansv’e & St.L,149, 
Louisv’e, New Albany & C., 455, 


avean & Joggins......------- 
eKeesport & Belle Vernon, 
127, 299, 370. 
Maine Central..........-.-- 107, 
Maine Shore Line.....------ 107, 
Mancheste r & Port 53,299,156 522 
Manistee & Luther.........----- 
Marietta, Col. & L. brie, 191, 
Marietta, Co! & Northern, 500, 
Meriden & Waterbury.. 
Mich. Central..-...--.-. , 299, 
Mich., Midland & eae. penne 
Midland of Ind.......-- 500. 633. 
Monticello, Fal'sburg & N. Y. 
Moctreal Island 
PED TIE ccoceceesdececccutss 


apanee, Tamworth & Q., 478, 

ewfoundland 
New Jersey & New York..---- 
New Jersey Junction.........-- 
N. Y. & Boston Rap. Transit.. 


Y. & Long Island.....70, 89, 
New York & Mass...... 167, 34, 
N.Y ih, Misawat casks auteke 212, 
ry York & Obio.......-.-- 107, 

s .& -RR 


Pn... tases 127, 148, 
N. Y.. Mahoning & W’n., 34.412, 
499, 544. 
Y., New Haven & Hart...-34, 
:" Ontario & Western...... 
-, Pa. & O....34, 53, 127, 302, 
es Providence & Boston.. 
. Y., Rutland & Montreal...-.. 
Niagara ON hatnaneicaves oe 
Northern & Northwestern...-- 
Northern & Western.........-- 
Northern Maine......-..---- 390, 
Northern Central..--.-.--.-- 500, 


OE COBAIN. scccscccseccccces 3a7, 

hio & Miss,....--.----- 107, 390, 
Ohio & No’w’n....--.----- 89, 107, 
Ohio, Ind, & Western..-- pe 
Ohio Southern..-...-..---- 
Ossini 


nding 


Manes 


emberton & Hightstown .412. 

ennsvivania, 34, 53, 89, 127, 148, 

255, 236, 277. 371, 455, 500, 522, 
Penn., Poughkeepsie & N.E,321, 
Phil.& Reading..-...---- 191,255, 
Phil., Wilm. & Balt 
Pr nix Valle 
Pittsburg & W’n........-------- 
Pittsburg, Akron & W’ D- 
Pittsb’ a &8t.L., 127, ‘ton 
Pitts, & L.E..212,499,523 
Ponti eer IO Oe coscccccce 
Port Jervis, Monticello &N.Y.. 





234 | Prattsburg.., an tacomies 
qu | Prov. & W ores ‘st r -» 107, 
434 | Quebec & James Day. evades 
299 | Quebee & L. St. John... -70, 191, 
544 | Quebec Central.......-.... 107, 
“11! Raritan River.......53, 191. 347, 
Kochester & Glenhaven. -...-. 
544) kochester & Honeoye Vull., 53, 
455 | Rochester. Hornellswe & Lack 


478 | Rockaway_Valiey...........277, 
412 | Rockland Limerock. ...107, 412, 
455 | Roek port, Boonv’e & Prince’n.. 
53 | Rome & Carthage............... 


43, | tome & Sylvan Beach......... 
399 | Rome, Watert n&Ugdensb’gi78, 
18; St. Lawrence & Adirondack... 
379 | St. Law. Lo. Laurentian & 
500| Saguenay... 
211 | Sandusky, Ashiand & Coshoc- 
191 Qcseabhenebegucineats iat 34, 3u0, 
ygg | Schenectady & Ogde nsbure .. 
go | Schuytkill Valiey &L high.. 

52g | Scioto Valley......-.---.--+-.+++ 
379 | Seymour & So’w'n. 

3,7 | Shade. Cree ce. 

a Sinnemahoning Valley. 
523 Somerset...--..-..0-eeeveeceees 
212 | South Norwalk.. 
$90} South Penu-.10i, 
500 412, 455, 478, 522, 
500 | Springtield & Columbus. 
ja9 | Buncook Vailey.. aatedeweis 
234 Temiscouata Spee eve dwenede 
391 | Lerre Haute & Miss.......-..-- 
Tilton & Belmont............-- 





149, 299, 370, 


322 

Pao | Titusv’e Cambridge « L. Erie. 
934 | Toledo & Indianapolis..... 107, 
31 | Toledo & Ohio, Central......-- 
522 | Loleao & South Haven.......-. 
934 | Toledo, Ann Arbor & Mich. 34, 


500. 
Toledo, Colambus & So’n....-. 
Toledo, Suginaw & Mackinaw 
347, 370, 392, 478, 523. 
Toledo, St.Louis & Kan.C’y.434 
Ulster & Delaware. 
Unadilla Vailey..... 
50) | Upper Coes.... 
a9 | Utiea, Adirondac 
390, 545, 
| Vaudreuil & Prescott.......... 
Vincennes, Oakland City & 





500 
500 
500 
455 





eae 
& Saratoga 


- 
= 
x 






107 
370 


191 
455 

53 
191 
322 
390 
49 
149 
500 
107 
412 
302 
544 
191 


454 
500 


299 


546; Owvnsboro.....-....-- 148, 149, @ 456 
— aterbury & Meriden...... 89, 523 
523 aterloo & Magog...-..--.-.-- 299 
523 West End te eas aiinn KCerune de eereen 299 
500 Western Id. «+ +000 -0 ee eeeee eee 299 
149 | Western N. Y. & Pa......-..---- 277 
523 Western pee. ah tae CHK a aes 390 
434 Whestots FV. Mag... 222200600. 89, 499 
299 Wheeling & Harrisburg...-148, 149 
321 Wheeling & L. Erie.390. 434, 499, 544 
Wilkesbarre & Scranton... .522, 523 
544) Wilkesbarre & Westein..--500, 522 
500 | Wilkesbarre & Williamsport.. 322 
500 | Williamstown & Del. River.149, 523 
500 | Worcester & Hudson.......---- 149 
on York Harbor & Beach........-. 510 
277 Youngstown & Buffalo......... 127 
299 | Zanesv’e & Ohio River.299, 500 523 
438 | Zanesv’e Mt. Vernon& Marion 321 
500 | Zanesville. Newcomerstown & 
321 | Cleveland......--.---.-107, 149, 347 
258 | Zealand Val.ev..-.-..-.-.-.-390, 32 
434 
Southern. (See p. 36.) 
:3 Ala, Fla. & Atlantic -....... 149, 30) 
455 Ala. Great So’n .....--...6++. 90, 390 
234 ME NE nes ce eteceverececce 212 
148 | Albemarle & Pantego -----..- -+ Sul 
500 aon, Preston & Lumpkin 412 
: 
oan Anniston & peeatie.- «18, , 478 
B44 Anpbiston & Cinn.......-..-.--. 623 
544 Anniston, W’ apt & Highland 
CD vnnde dn tbhghoesnes bnnctace ATR 
500 | Athens & Jefferson.......... 70, 192 
500 | Athens & Il'ellico....... «.....-- 34 
390 | Atlanta & Ala.................-- 234 
Atianta & Fiorida..-.18, 54,149, 192 
213, 234. 278 412, 501, 523. 
Atl. & Danv’e....... 128, 192, 499, 501 
47g | Atlantic & Pacific.....---.-..--. 478 
942 | Atlantic, Atlanta & Great 
523 Western ..34_ 192, 434, 476, 501, 522 
478 | Atl. B’ham & Kan. Cy.......... 391 
477 Atl. Coast Line.....--.-..--- 300, 501 
593 | Atl., Henderson & Va ......---- 192 
500 Augusta & Fla......-....---.--- 456 
191 | AUE- Gibson & Sandersonv’e. 12% 
456 EE, te Ces wbdiids as coentss 347, 478 
523: Beaver C’k & Cumb. Coal..434, 435 
544 imont & Harpeth River-234, 300 
= Berkeley Spr. & P’mac .167,192, 47+ 
Bir'bam & Vernon Mineral... 52: 























Bham, Mobile & N.C. Harber. 
} _ 128. 
| Blackville, Alston & Newberry 
| _ $4, 127, 601. 

Blue Ridge & Atlantic... 

| Bowling Green & Northe: rh. 

| Bristol & Dapville.. 

| Buena Vista & Ellaville----322, 
| Burgaw & Jacksonv'e..-. 
| Cape F. & Yadkin Valley... .70, 

258, 322, 347, 390. 456, 501, 523, 

| Carolina, Knoxville & Wn. .33, 
| 127, 128, 167. 191, 213, 412, 456, 
, _ 523, 
| Car., Cumb, & Chie. ....278, 390, 
| Cartersv’e & Gainesv’e.--...-.-- 

Cer. R. R. of Ga.18, 34, 107, 149, 

192, 212, 234, 322, 390, 412, 501, 

| $23, 545, 
2 | Central Valley ........... eeees 

Charleston & Gauley ........35, 
| Charleston & Savannah....148, 
a Charlotte & Weldon..-.-.-. 478, 
| Cnar. Cinn. & Chic.33,89 192,501, 
| Chattanooga, Hiawasse & So'n 


Chattanooga, Kome & Cotum- 

Dedsatles oveanawan 300, 478. 623, 
Chesa. & Ohio... .90, 107, 150, 258, 
Chester & Camden. 
Chicago & Atlantic. . 
Chic. < Gulf A.L.. 
Cinn. & B’ham.. execs 
Cinn. £ Green Bive ica cisantee, 
Ciun. N. O. & Tex. Pac.... 
Cincinnati & So’e’n ............ 
Cinn , Selma & Mobile .-.-.. ..90 
Coal Creek & Beech Fork....-.. 
Columbia & Greenville .....-.- 
Columbia Short Line ........-.. 
Columbus So’n......-.-. 278, 434, 
Concord & Albemarle.....-..-. 
Covington & Macon.90, 149, 191, 

300, 302, 501, 523. 
Cumberland Valley.......-. 212, 
Io das ca dec ke cdennees ne 
Danville & La Grange...:....-. 
Danvilie & No. Carolina-.-...-.. 





278, 371, = 


Darlington & Hartsville ....... 
Davton & Faunsdale...-....---. 
Decatur & Moulton H’ts .. .234, 
Decatur, Chesapeake & New 
Orieans ............35, 322, 522, 
Durham & Hender-on.....---. 
Durham & Northern...-.....-- 
Durham & Oxtord ............. 
i MP wdsrhactaecdeuan dud 7 
oe & Weat Als....<.....:... 
Eastern Barnwell & W'n.- ry 


EFastern Nashville.............. 
East Tenn. Va. & Ga. ..107, 128, 
192, 234 258, 278, 302, 347, 434, 
Etcwab Mining & Mfg. Co..... 

alis Church & Potomac....... 
‘armvilie & Powhatan..... 192, 
Fauquier & Rappahannock -70, 
Florida Midland..............-. 
Fla. Ry. & Nav. Co.......... 149, 


Gainesvilie & Dahlonega ..... 
Ga.. Gar. & ‘No’ Nn - 234, 322,390,456, 
Georgia, Midland & Gulf...... 
Ga. Pac..90, 107, 149, 234, 254, 277 
370, 434 434, 478, 501. 523, 546. 
Ga. So’n & Fla.90,278,371.501 522, 
Ga. Termina! 
CS BOE Rs v6 occ ccccccccece 
Galf & Chicago ....278, 371, 391, 
Gulf & Ship Island -...499, 501, 
alifax & Indian River........ 
amptou & Old Point.......... 
Hawesv’e & Peily’e Mineral.... 
Helena, Batesv’e & Aberdeen.- 
P= pm Tupelo & Decatur .347 
} 
[belt & Tron M’t’n ...........-. 
Jacksonv’e & St. Augustine.z78 
jacksonville & Mayport......- 
Jobn: on City Belt 


anawha & Ohio. 128. 300, 322, 

. Cy., Mem, & B’ hum, 107, 478, 

522, 523. 
Kentucky ..-..-..--..--. 128, 212, 
Kentuexy & So, Atl............ 
Ky. Midiand........ 167, 212, 302, 
BY. Cheeses se cces. cccccess 434, 
Kingston & Emory Gap. .-.107, 
Kingwood & Tannelton seeee 34, 


Knoxville Sc uthern..- 
eeeburg & Lake Seiten... inp 
y0kout M 

Louisville & Nashville. 53, 107, 
- S47, 3.0, 434, 456, 501, 522, 


aseiew e, N.O. & Tex, 277, 322, 
Lesleye, e, St. Louis & Tex.. 41%. 





ot , Stauffer, LD. 
Stevens, 


MeN 
Andrew J 


nae Tay lor, H.G 

jz | Thomas, E. H 
Thompson, Gassey 

h41 | Thornburgh, William.. 
31 | Towle, Stevenson . 
18 Trimble, Maj. Gen. 
M4 Vilas, R 


é=~ | Waddell, J. A. L 
- Walker, Garret 
* | Wallace, John F. 


Isnac R 


oan | wae, ©. D 

a Waring, Col. G. E.. 
31S | Waterhouse, F. G. 
408 Weis, Joseph 

“| Wheeler, C. 0 

osn | Wiley, Wm. H 


~~) | Williams, RK. C. 
W iison Brothers. 
Wilson, Cary A 
> Wingeland, M 
318 W oodbridge, F 


2 | Yeater, Merritt W 
24 | Young, Thos 




























wi Louisville Southern. 54, 9u, 
43 213. 255, 277, 412, 478. 50, 522 

Louisv’e, Hi irdinst ¢ & do’ w'n 
} Lynchburg & Durham, 236, 322, 








150 455, 456, 546. 

— Lynchburg Belt 

501; Macon & Ale.... 

371) Macon & Dublin cnanadees 
. Madison & Eatonton. 

20 Madison & So'e'n.- 


Marietta & No. Gu . an 
Marion, Prioceton & O. Rk. 18, 
Martinsburgh & Potomac 


“4 
478 


Maysville & Bie Sandy, 322 
499) 593. : 
oar Memphis & Charleston .-....34, 
=, | Memphis, Oxford & Columbus 
oe 234. 434, 500. 


391 
322 
501 
505 
523 
107 


Memphis, T uskaloosa & Atl 
Miss. & Guif. . ae 
Missouri, Te nn & Ga . . + 322, 
Mobile & Birmingham.. 
Mobile & pamopia Island Sa 
Mobile & 8. E. ; 
Mobile, Hut cach ‘& Jue ke - 

I ia a a a 
Montgomery & Fla. dae ee 
Montgomery & Maplesv’e. 347, 
Moss Point & Waynesboro’.... 


ashville & C harlesto ih cas 
Nashv’e & Kncxv’e, : 3, 127, 12s, 
300, 371, 434, 522, 524, 
Nasbville & Teilieo.. 
Nash., 
522, 
Natchez, Jackson & Columb us, 
478, 501, 
Norto k & Ya. Beach ... 
Norf ik & Western, 149, 234, 256, 


NS 


33, 212, 
Chait. & St. L.. 27. 501. 


eer tes wens 

ao were 

Bars SESSELEE 

Ce ——— ———— 


371, 390, 434, 501, 523. 

Officers of New Roads......... 
300 hio River..........322, 434, 478, 
: Ohio Valley.....-.-- 234, 501, 522, 
234 | Orange Belt..-...-...... 70, 501, 
501 Oriaado & Winter Park. 128, 
192 
322 oan ola & Lake Jessup........ 
456 | Osceola Constrnetion Co ... 
322 | Owensboro, Falls of Rough & 
x Green River ‘ 
545 | Oxford & ¢ larksvilie - ones wowhinn 


302) Oxford & Durbam.. 
523 ubmetto 
: ,ensacola & Memphis, 107, 300, 
501 435, 478. 
501 | Pierson, Kenwood & Palmetto 
278 Pinevilie & Big Sandy . 
$22 | Pioveer & Ohio Kiver.. cane 
149 | Pittsburg, Cinn. & St. L.-.---.- 
Pleasant Hill & Winterv’e. 








128 | Portsmouth,South Mills & C ‘ar- 
500 PNM ons cckencvinweesdeashact 
212 | Powell’s Valley........ eteeee 7 
128 ictmond & Allegbany.. 

501 ichmond & Che sapenke, ‘37 
501 545. 


Riehmond & Danv’e, 32, 
523 | . 545 
501 | Richmond & Seven Pines...... 
» $22) maamend & W.P.. Yerm, ‘ 


sn eedeten & Craig ..-- -..-cs0e. 
Roanoke & So’n, 54, 256, 300, 
Dr 478, 522. 

499 | Rounoke & Tar River.......... 
523 | Rome & Deeatur .......192, 5 


278 St. Aug. & Palatkn............. 
347 | t. Aug, & Sea Coast........... 
478 | Bt. Cloud Sugar Belt........... 
545 Savannah & Tybee.... ........ 
434 | Sav., Fla & W'n ........ 192, 
0 Savannah. Griffin & No. Ala . 
54 v-, Macon & Dublin.......... 
~~ | Seottsboro & Huntsville....... 
499 | Seaboard & Roanoke .......... 
500 | Selma & Cahaba Valley -...434, 
9 | Selma Land Improvement Co. 
501 | Selma & Greenvilie.... ........ 
501 | Sheffield & Birm ngbam....501, 
“~~ (Silver Spr., O-uia & Guif ..390, 
ae | | So. Atlantic & O... and 322 a. 
| South ay totes 
aa | SO’n & W ‘n Air Line. - 108, 
56 PE inden” xdiinaéaseedthonti 
150 | Springtield & Adairsville.. 
501 | Suffoik & C aroine pkvd dake sentes 
| Sawanee Kiver . 


nl | Talladega & Coosa . Valley, 456, 
459 | Tampa & Thonotassa.... .... 
192 | Savares, Apopka & Galf, 149, 


523 








| Te enn. & Coosa, 256, 300, 478, 501, 


a2 — Coal. Iron & RB. RB. Co.. 
Tenn. Mid., 90, 234, 277, 300, 390, 
501, 623, 





x 
Troy & Tiptonvilie, 456 
Tuscaloosa N irthern .-- 
Uniontown, New ! Berne & Day- 

ton... 
Versailles & Midway . 
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Wa cscs we cesseges 70. 148, _ 524 


ra 
Draw. Green Bay, Wis.. 
Draw. Wasbington, La.. 
Dublin, Ga.. 
East Boston. Mass........... 
Eutawvilte, 8. C, 


F yette, W. Va.. eae 
Fort Gaines, Roe ccs 
Fort Worth, Tex 
MMs tiie. shemhgus sade ancidon 
PROBE IOOE, Tile seis ss =hp seeds 
Frederick, ‘Md... 


Gaysport, 0,.....-..- 
Georgetown, D. C. 
Glenwood Springs, Goi. ‘ 





Grand Forks, Dzk..... -. 321 
Grass Valley. Cal ...-.. Slant 437 
Green Bay. Wis -.--- ni cei 170 
Greenville, Mass.,.....-..-«-. 502 
Greenwood, Miss........... +. 642 

















AoE 








(JAN UARY—JUNE, 18 


Guntersville, Ala.- 


88] 


Hackensack river, draw.. 


Hammond, Ind..-- 
Harrison, N.J.-.--. 
Harvard. 
Hovlton, Me...---- 
Hull, Que....----..- 
Ind anapolis, Ind. 


Iron Mountain, Wis..-...-.-- 


Jefiersonville, Jad. 
Kalamazoo, Micb.. 

Kansas Ci-y, Kau.. 
Kasson, Minn. 


L4 Grange, ‘Tex...- 


Laredo, Tex.-.---.- 
Liuveoln, Neb....... 
Litthe Kanawha.... 

Lockport, N.Y 


| pohoarate Canada..--- 


Los Ange'es,Cal... 
Lyons, N. Y..------- 
Manchester, Ala... 
Manchester, Mo... 
Mauricetown, N. J. 
McKeesport, Pa... 
Mechanic-viile, N. 
Memphis, lenn., 32 
M nominee per. 
Menasha, V 
eeifoevee. ‘O heeds 
~ illedgeville, Ga... 


Minneapolis, Minn... 


Mississ! pp river... 
Mi-souri City, Mo. 


Mw aedas 18, 


21, 


seeeee 280, 
7%, 213, 


Montana Central R. R.. 


Montreal....-. 
Murireesboro, Ten 


Murphysboro, Il... 


Nashville, ‘Tenn... 


cakesnay 190, 


es edewete 


Nebraska City, Heb.. gosdmacnce 


Newark, N J.. 
Newport, Ky 


Newton, ese Et asd 


New Bridge. N. 


New London, Conn. -- 


New York City-.--- 

New York & A ow Je 
. knw e &. . ee 

Norfolk. = ceeees 


soe 
R 


North Indianapol s, Ind,- 


North river.... ---- 
Norwich, Conn..... 
Oakley, La.....-... 
Ocean Grove, N.J- 
Obio river 


(muha, Neh. . .-...- § 


Onrida, N. Y......-- 
Ovegon City, Ore.. 
Orillia, Ont.. 
Orono, Me...---- iat 
Oroville, Cal.------ 
Owensboro, 
Oxford, Ala . 








- 
~ 
- 








Otseeeeees 


Paducah. Ky-.c.sc00.. 2 


P ransylvania R. R 
Petaluma creek, C 
Poiladeiphia- * 
Pitsburg. Pa 
Poast ‘Town O....21: 
Poi.ut of Rocks, Mu.- 
Port Chester, N. i. 
Portland, Or». 


3, 236, 302. 


Potomac river...---.--- 


Poughkeepsie, N. Y 


Providence . --- 


Pulaski, N. Y..--. Sar 


Raleigh. N.C 
Randolph. 
Rad River ot the Ne 
Kideau river 
Riverton, Va......- 


Di icinvstcaen’ 213, 


rth......- 


Roenester. N. Y...-..--- Wate 


Roek port, Ind. 
Roslindal», 
Saco, Me. 
st. CROIX river 

St. Louis, — 

S . Mary's, O.... 
St. Paul, Minn.. 

Ste. Martine, Ont. 
Salinas river, Cal.. 
San Diego, Cal...-- 
Sandy Hil’, 
Seekonk.. 

Selbypoert, ‘Me. 
Sbenandovh river. 
Sborts Ford, Mo... 
Sioux City, la...... 


Ma-s.. pbseecdeae 


- 148, 213, 280, 


Wig. Wh csos Ss cnescies 


Smith’s Fatl=, Ont.....-.----- 


Sonoms, Cal......- 
standish, Ws es, <0 
Steel aren, Pulaski. 
Steubenville, O 
Sullwater, Miun... 
BUOMG. coces' se 


Stone arch........---- 


Suffleld, Mags.....-. 


N. ¥. 


126, 321, 


Suspension,Oregon City,Ore 


Swing.. 
Tampa, Fla....-.--- 
‘reunessee river. -- 


Thames river.......--.---+4 


patecah 70, 


The Dalles, Ore............- 


Thorold, Ont., 
Toledo, O. 
Tombigbee river... 
Union Pacifie Ry. 

Utica, N. 
Venango Uo., 


Draw..«+-.+-0. 





Vernon, MR oe lias kes ees 
Wahasha, Minn....... -- was 


Waeo, 


ME sSeccswscce See sadece 


Waltham, Mass.... .......... 


Warren, Mass...... 
Wa :hington, La.. 





Wheeling, W. Va...-. 


eee eee ee 


Wheeling & Harrisburg ay» 


White river, Ina.. 
Wiliapa river. 
Wilmington, N. C.. 
Winsor, Ont...... 
Zanesville, O....... 
Bridao and Trestle, 
Bridge Works, 
Newark, 
Buildiog in City H 
New York 


Canals. 


Wash. Ter.. 


Vernon, 


all Park. 


Atlantic & Gulf Ship......... 


Cupe Fear river, N. 
cedar Key, Fia..... 


Ghissedsecs 





oo 
a) 
zmrw 


ENGI 


Cee ar Os. 0. has ocduaeccs 
Yayetteville, 
Fowl River, Alz 
Lake Chipola. Fla : 
Inter-Lake..... aba sealers 
L. Michigan & L. Suverior 
Lou'sville & Portia 4 70, 370 
Manetester Ship. wes 
Mer-ed [rrigat ion. 

Miami & Erie. 
Morris.. ... seen, bonne 
New York State. Seeceds 
Niagara Ship.- 
Petaluma, Cal 
ht. Jonns river, Fla 





St. Mary’s Falls 170, 
Sault Ste, Marie....- -148, 
South C rolina State......-. 
Southern New Mexico....... 
Btoektonm, Cah... ccccccccscs 
Tay.. 


Traver, Cal...... 
Trent Valley 
Water Power. 
Water Power,Columbus, Tex. 
Water Power, Des 


Moine 28 
Wind Lake, Wis............... 
rn it oks spanéedchees 
| Capitol, Aibany...... -......... 
Capitol, Denver, Col......-- 236, 
Cedar Block Paving, Lincoln, 
Neb.. dehmisisaeaskbakocinenh 
Cement ‘pipe 3inghamt« me 
Chicago. Il!. Rep. of Dep. P.W. 
C ty Hall. Sup-nror, Wis ‘ 
City Work for 1887. New York 


City Work, St. Paul, Minn.. 
oar Work. Toronto.. : 
Columbia River Bout Ry.. 


Companies. 


Agawam Gas... 
Albaquerque Land & Water 


Sauatiin District Steam. 
American Drui & Re umer. 
American E: ame! . 
Amerivan S-wer Pipe...-.-- 
Anniston Car Works 
Aransas City Harbor. C han- 

nel & Dock 
Aransas Pass Im pt 
Asphalt Block Mig..--- 


Atianti: & Pacific Ship Ry. 
Baldwiaosville Centrifngal 
eS Saar 


Birminghay. Fquipment. 

Bod well Granite......... 
Bo-ton & Lock port Bloc Kk. 
Boston Rotary Pump.. 
Bowers Dredwzing.....-..--- 
Bower- Karff Rustless Lron.. 
Brazos River Coan! & Dock 
Bueyrus Foundry & Mfg.... 
California & M: xican Imprt. 
Carolina Construct‘on.......- 
Chalmers-* pence 
Champion Steam Track Lay- 


in 
Chapman Va'ive Mfg......-. 
Chieago Attesian & Rock 
TE ddr eas uk atacnes «0a 
Chicago Forge & Bolt.....- 
Clatsop County Koad...... 
Clayton Air Compressor.. 
Cleveland Stone.. 
Columbus Ren! E- ts tek Tm. ‘ 
Costa Rica Exploration.. 
Curtis & Curtis 
Davidson steam Pump...... 
De Moines Rapids Imot. & 
Dougherty Cable Tract on 
Edison Sault. Light & ao 
Ele tric Lt. & Motor M'g.. 
E .wolitt i: Marble... . 
Excelsior Electric & Water 
gow River Impt. & Caral.. 
Fox Id. Drain Tile, Sewer 
Pipe & Terra Co'ta- 
Fox River Sewer Pipe. 


Gate City Land.............. 
Glamorgan [ron & Pipe 
Works, Lrnehburz oe 


Grand Kap.ds Hydraulic.... 
Hatifax R.ver Bridge & 
DEORE Thies: von ccccsessecese 
Herivgton Light & Water 
Hollenback Frog & Switeb.. 
PEE WEE. kcd avceagestenece oe 
Humphrevs & Savee.. 


Ingerso 1 Rovk Drill.. 370, 
Inter State Cons’ ruction os 
Jasper Land & Imut. (Al») 


Jeter & Boardman ¥ ater & 
G 
Kal: am zoo Railroad V: 
pede.. 
Kansas Improvement 
Kansas City Gravel & Tile. . 
Laidlaw & Dunn......-.. 
Lit le Roek Bridge & Pee ne i 
Lynehburg Lron.....-...-+--- 
Maine & N. H. Granite...... 
Marion Steam Shovel.......- 
MeMahon, Porter & Co... 
MePherson Canal.. 
Merced Canal & Irriza ion 
MetallieStreet Ry. Supply 280, 
Minneapclis Pump.. ‘ 
Mt. Waldo Granite.. 
National Ballast & * Pavi: 2 
National Steam Excavating 
National Street Sweeping 
Machine.. 
National Water Purifving 215, 
Na ional Water Supply.....- 
N. J. Superheated Water 
N. Y. Eleciric Light & Wa er 
wet dy- os 
7 Sedseutio Sunni iv eaten 
Not’ iwe-tern Sewer Pipe.... 
Oregon Railway Extension 
Ottumwa Development...... 
, ree ere 
People’s Gas. Raleigh, N.C. 
Pnosphor-Bronze Smelting 
Pond Engineering........-.-- 
Portland Street Sprinkling 
Pueblo Light & Hext 
Reliance Gauge........--.--- 
Rochester Heshinecy Mig... 


loei- 


459 


480 
69 
458 


259 
436 
480 
236 


301 } 
370 | 


279 
392 
523 

7 
258 
393 | 


NEERING 





Rosario Drainage ........... 459 | 
Ry an & M- Donald...... 70 | 

Salida Arte-ian Well & Impt. 105 | 
Sam Christian Gold Hy- 

GEMBIIG .oocceccecccensscecees 172 
Samuet R. Bullock......-.-. 458 | 
San Francisco g atramiog 436 
Scranton Gas & Water..... i 
Siefert Rotary Pump.......- 458 
Southern Artesian Well... 458 
We We MAOBTIB, cccccvccscece 370 502 
Taos Valev....... oes se 17 | 
Texas © ep ital Gr nite -» 302] 
Toledo Fd & Mach..... 457 | 
Underaruund Cable & Con- 1 

SE GE edctae “SNRahdas  ewiA 546 | 
¥ nion Const rection covccseve 3G 

1.8. Fure Clay : 324 | 
C S_ Rolling Stoc k ee 658 | 
Villa Verona Land & Water 214| 
Volker & Felthousen Mfg. 39, | 

393, 524 | 
Vulean Iron Works 34, 213 
West Pueblo Dich & Res er- 

Wes cantasnastes and aces 282 
Western Engin ering: 19¢ 
Westinghouse Elve: ric 485 
Bridge Co's. 

Bouner Springs & Wi Ider 7e 

Carrollton & "7 estonsi le 148 

Chicago, Kan, C. & Omaha 148 

City Ave. & Seeckantoune - 436) 


Detroit River Winter Ry.. 259 | 


Halifax River,Daytonu,Fl’. 213 | 
Kaw Valley------- —o ) 
Kentucky & fock p: rt. 289 | 
New York & N-w Jersey 214 | 
Owensboro & indiana...... 14:8} 
Paducah & Lilinois... - 148 
Wabash & Terry......---. 213] 
Electric Light Co's. 
Citizen’s Ineandescent..-. 147 
Congaree Gas & Electrie 372 
Edison Electric...........-. 480 
Edisor, & Power. Troy... 147 
Enterprise Lilum... 147 


Fayeiteville, & Pow _r..-.-. 105 


Fort Seott, & Power......-. 147 
Hewna, & Power...... -» 106 
N. Y., & Water Supply 214 
Peoples, & Power .-.--. 147 
Proenix, Ariz. 147 
Shreveport Incandescent 147 
Taliabasee Gas +. ccccvese 105 
ponesense Ns Bac 105 
Zanesville, O......- ..---- 105 
Irrigation 7 o's, 
Amazon Ir igation.....-.. 17 
Arkupeus Naliey Irrigating 
Canal . pddisnne AP iakeeede.e ene 349 
Boise & N jampa Canal. 172 
Estes Park teservoir & 
Water Supply-.--......-. 172 
MePhersien Canal......-.-- 172 
San Joaquin L nd& Water 172 


Surface Creek Dito oO ) & He- 
servoir...-- ° 172 
Ti inechera Canal Seceeeces 


Water Co's. 
Addi-on. 480 








Artesian ‘Tate r ‘(Mem phis) 105 
Aust.n. Bluff Land &...... 548 
Baltimory- County. 304 
rel ze, British Honduras 546 
armenian, Ga. .----. 647 
PUGET IOMEOT co 0 cncsccscccsses 52 
Calumet Water Supply.--- 194 
Candelaria, & Milling..---- 216 
Catonsville, Mu...........- 88 
Ceutral City (Syracuse). 88 
ttyds.... a 
C suneil Bluffs... - 125 
De.aware. - svcccsccees SW 
Greenville, i anaccges on 
Harrodsturg, Ky,-- - 147 
Los Angeles..-...- 117.147. 525 
Mems pb ia,..- ++. eee cece e cece ce 5 
Meyersdaie, Pu..........-. 10 
Wha, Dee Pleven cccees 165 
Ness City, Kan. . += 105] 
Y. Electrie L is ight & 
~ Water supply.- soseee 204 
QeBRRE. <ospcecsscccvccossece 51 
Paim »zlley Water......-. 194 
ee cas cadekncnveiees 458 
Pine Bluff Water, Power & 
BRL. «a cesnuenecess aa 
Portinud....--+--++...,005- 215 
Salida, Col....-------.--e+ee 105 
pbaimon Kiver..-------. --. Sl 
Santa Ana..... ce eeeeee 171 
Seaboard (Norfolk: hia @ 44 88 | 
Yropie Land & Wate [esses 460 
Sonoma Valhey...---.-- 17 
Springfield (Kaa) L ix zhi 
Heat & Water 106 
Tarapaca (1c ywiaue). eeeteeee 259 
Texarkana....-----+.-+--+++5 126 
Tiyung. Los’ Ange es, Cal. 147 
cakes chanie., viet wnt 457 | 
Vida Verona Land &.. 24 
Vineiand, & De velopmer t 17 | 
Viviemde «.-.-----ee-ee- 214 | 
Waverly, Di antecesssous ++ 105] 
West Evd (Petersburg. Va.) 125) 
Woo. luaven ...-.-----.------ 105 
,| Companies, Gay. Biltimore, 
Digcccccccccececcecerertusssses 415 
| Companies. ‘Land & Ws ater 
| Caltfurnia.. ..-.----- 415 | 


|| Contracting. 


Aqueduct, New Croton 69,190 392, 
4:4 458,546, 


Armory ..-.. sesees 86] 
St Well. Galve- ton. “+9, 148 549 | 
Artesian Weil. Northampton, 
MEE ae calibddtendbideecws 43> | 
Artesian well. Toledo, O. 148, 328 | 
348, 413 cs 
ances Well. Whitewater, eal 
As, bait Paving. Boston..---- 502 | 
Asphalt paving. Cuatta- 
TOOMA «ee eee era ceee 314, 319, 436 
Asphalt paving,Newport,R 1. 214 
27 
Asphalt Paving, Pittsburg 523 
Asphalt Paving, 8t. Louis 258' 


NEWS-IN 


Y DEX. 


Belgian Biocks........ .-..- 1M 
Boil rs, Athens, O.... 458 
Boilers Babeock & Wileox, 190 
Boilers, Cape Feir River..-- 279 
Bowlers. Cincinvati, O. 88, 170} 

190, 236 
Yonlers. Nashbville........... 127 
Boilers. Navy Depuart.. 280 
breakwater. New hn ven 

Conn. : . uy 
Brick ..-. ag ; "106. 148 
Brick and © ament. C olum- 

bia &. ¢ << aude oe ae 
Brick & stone. Minneapolis 147} 
Brick work te - 191) 
Bridges. 

Aqueduct Colorado x9 

Argentine, Kan 524 | 

stlanta, Ga ‘ 127, 23 

Austin M nn. 524 | 


Ballinger, Tex... . or ++ > 280] 


B. & 0. KR. B ..-- aoe B14 
Baltimore Co., Md. 236, 280, 323 
Roston, Mass.... 4 He 
Bradford, Pa.-. : hus 
Brattieboro, Mass. "0 
Chatr..heome & Col. R. us 13 
Churehville, NY eee 323 
Columbus, Ala....--. «..+. 524 
D estur, Ala -- 29 
Denver, Col..... 280 
Eutawville, 8 C 18 
Fort Worth, Tex..- 414 
Frederick, Md..... 524 
Gaysporr, U inet puae 524 


Green Bay, Wis osous 30 
Greenwo.d, Misa. 52 





Harvard ... . . 
Kalamazoo, “Mi « 279, | 
Li Grange, ‘Te x. . 
Lincoln, N.b othe 
Mechaniesvi le, N.Y case 18 | 
Memphis, ‘enn.. . - 325] 
Menominee river..-- 18 } 
Milledgeville.Ga seeceese 200] 
Minuneapotis, Minon...-213, 323} 
Montana Central Kk. R....-. 69 
Murireesboro, Tenn.......- 170 
Newark, N. J.....-..- 18 | 
CORN GARR sacs ascacsccnse MEN 
Ocean Grove, N. J... ..---. 524 
Oregon City, Ore cues 414] 
Ogeechee canual....- hala 33} 


Oxford, Ala.... 
Pi tsburg. Pa... 








Puva-t Town, O.....-.---302, 32 
Poughkeep-i*, sie a 
Puia-ki, N. Y.- ‘ . ane 
Kaltizh, N.C... weteee 170 
Roslindale, Mass. cones , 
Saco, Me... B24 


St. Louis, Mo... eateesed 37 





St. Paul, Minn....-. 213. 280 
Relbyport, Md.... 212 
Shorts Ford, M> 280 
NR i Gaiind ae besa ene 480 | 
Suffield, Mase... RAce aeeneans 18 | 
Tamps, Fla .- \antapeccnds SE 
Wane We. Waceece Sc gdidtagaa ae 
Waeo, Tex.... 280 
Waltham, Mass. wesiom Ge 
Warren, Mant, .-..2......6. 86 
Washington, Bdbcaces csccas 110 
Wilmington, N. C. ones Bi 
Abutme. ts, Harvard.. 369 
Abutments, Laredo, Tex.. 170 | 


Abuiments, Mideletown, O 
Abutmen's, Poast Town, O 
Masonry.Clinch Valley,R.R, 235 


546, 
Masonry. Salmon Falls, 
Mass.. ake 235 | 

Muasoory. Yazoo River. eae 
Repsirs, Little Kanawha... 480} 
Works, Lane Bros..... -avea Jee 
Broken stone........-- 0 479 
Behidings i in City Hall Park 

171 
Bulkheads, B \itimore, Md... 546 
Bulkheads, Morris eanat ba- | 
CDi nca vu sadn cuvadecsscaes SIG] 
CRE 665 coe ecwkesesnsas. OR] 
Cable Railway. Kan: as City 148 
Canal Improvement. Tay... 126 
Capitol. Denver, Cul ,279, 236, 524 
Car Works. Anniston, A'a.. 458 | 
Cedar Block Paving, Lineoin, 

a dwuad abuse cop tiacone eens 02 
Ceme t. ress 105,334,457, 479 
Chureh Oean N, Bs .cee<adase 480 
City Buiidirg, Urbans, O 190 
City Hal!, Cine innati, O..-.... 174 
City Hail, Galveston, Tex. 171 
City Hall, Garr tv lie, O 195 
City Hall, Pueblo, Co!l,..-...-- 235 
City Hall, sup-rior, Wis..-. 236 | 
City Lighting, New York.--.. 279} 
City Work, Biltimor:, Md.. 301 | 
Cty Work. Clifton, O......... 301 
City Work, Galveston.. 147 
City Work. Martivez, Cal.... 301 


Cty W'rk.-anta Birbira,Cal 301 


Cleaning Streets unt Sewers 170 
Coner t+ +» oundations. Gat- 
ve+ton, Tex.. 236 
Concrete W nas, Sprinutiel 1, | 
Ea sceees 480 
C nerete Walks, ‘Pr. sVi ide nee, 
Ri: 3... BiG 





Contract . Dispute: 1 Grading. 10 
Contractors’ Supplies....-. 171 
County Bonds. Pickaway 
GO Drocscieeve ve 148 
Cee Tic aide ssiarnses - '® 
MiSs cack. iicccces 106, 301 
Sameee Cit ivaccnconccaccs 546 | 
Hunt ville, Texas,..... | 
dJeff-rson, Tex.......+.--++- 430 | 
Lincoln, Bel a0 vn camessesees 480) 
DEGREE, EBskeceneadevecene 258 | 
Ouray. Col...-- «-.+-+++- «+. 602) 
T-cumseb, N-b..---..------ 236 
Union City, fenn...---- 190, 391 
Wharto~, Tex....-.-.--- -. 190 
Crib. C meen, N.J.---------- 457 
CrOud Ti@h..<..<ccccesccsnss 369, $46 
Cu:vert, Fort Riley Kan. sseees 415 
Curbing, Omaha, Neb. . 323 


c ustom 


ex 
Cypress Bic ck Paving 


Houses, Galvest« 


, Sa- 


vannah, Ga,, 


Dams. 


Appleton, Wis 

Chi opee, Mass 
Connecticut. 
Franklyn, Pa 

New Beunswick. N J. 
Seranion. Pa., 
Southbridge, Mass 
Whitiussville, Mass 
Willimantic, Conn 


Depots 


Asheville, N.C 
birmingham i, Ae 
Charieston, W. Va. 
Chattanooga, Tenn. 
Fayetreville, N.C. 
Harttord, Conn 
Jersey City 
Logan: port, Ind 
Niagara Fall-,N Y 
hhome, CGa.. 
Springfield, Mase. 
Unientown, Pa.... 
We-t Albany. N. Y. 
Wiehbawken, N. J 

De, ressing Harte m kK. R. 
tracks. 280 

Dik os Deis aware River 

Dimension Stoue, 
ville,O 

Docks. Brunswi -k. Ga 

Drain pipe,san Antonie Tex, 

Drainage, Brooklyn, N.Y 

Drawtnidge engine, Cleve- 
land, O. ‘ 

Dredge and Sup) lies 


Z-nes- 


Dredging, 


Balt im: Mad 
Brida » ow Hartor, Coon 
Chebovcan . 170, 
Fast rive r. 
East Chester ercek,. N.Y... 
349 
Milwaukee, Wis 
Mo't Haven canal oes 
Philadelpbia as canan 
Sheepshead Bay 
Thames river, 
Drillitg and } lasting, St. 
Mary’s Fall's Canal 
Dry Dock, Brooklyn N. Y., 
Dummy Engines, Nashvilie 
Earthw s. Woodhaven, ’.Y. 
Elvetrie : Suppl es, Balr- 
more. ... 
Embankm: nt, B mf PD. 
Engine House, Bedloe’s Ik. 
279 
Engine and 
Sandy Hoek 
Excavation and masonry, Ro- 
anoke, Va......- -. 
Excavation and 
Richmond. Va.... ‘ 
Factory, Louisville. Kr.. 
Federat Building Brooklyn. 
Feneing ..-- -190, 
Ferry Houses, Pp ivonin, 
Filter Piant, Norfolk, Va. 
Fire Engines, Baltimore. Md. 
Flagging Sidewalks, Brook- 
lyn, 
Foot Bridge, 8t. L 
Gas bine, Allegteny.. 
Gate Anehorages, Z ine-ville 
Grading. .. + BB, €9, 413, 
Granite - 106, 392,457. 479, 
Granite Paving, St. Louis, 
Mo o« 190, 
Grenite Paving and Curbing, 
Albany 
Granite Paving $1 ieks 53, 34 4, 
Gravel 
Harbor Improveme at, Vicks- 
bure. . 
Hau ing, Atl anta, 
Heating Apparatus 
H spital, Bolivar, Teno 
Hotel, Athens, Tenn, 
Improving the Ric Grirae 
Instruments and office sup- 
pli s, e+e 
drow Drift Rolts, Za e+ ville 
on Work. Hor ford De “pot . 
so0. Geo: getown Tex 
Jail, Knoxville, Ga. 
Jail, L wrenesville, 
Jaii, Louisville, Ga 
Rotarv . 
Jal, Tarboro, N.C. 
Tail. Watseka, Ill 
Lamp posts, brooklyn. N. y. 
42y.bg water p b St Ll suis, 
pas ; 
Lead pig. 
Lead pipe, 
sevees - 
Lighthouses -.. 
Light Station, Skillix: ster 
Lime 
Lining Keserv. 


boiler houses 


P. ‘aving, 


vuis, Mo 


Ga., 


Gn.. 
148, 349, 


Roeheste T N. ¥. 
. , 148, 41%, 
392, 


. Franklin 
Lock ‘Te nder’ $s House 

Loe »motives and Cars 
Lumb r..- 


Macadam Roads. 

Machine Too's. ae 

Machinery. C bur ‘hvi ihe Mill. 

Market House Galves ¢n. Tea 

Masonry for Viastuet Kansas 
City...-+ 

Meecery. Yazou , River Bridy 6 


Painting the P vuahke epsin 
Bridge : 

Paving Peatrive. Neb.. 
Paving. Eas: Saginaw, Mi *h. 
Paving, Lineoin, Neb. .-...236 
Paving, East Saginaw. Mieb. 
Paving. Lin oln, Neb....--236 
Paving, Nashville. Tenn. 
Paving, P.tteburg. Pa 
Paving. Waterbury. Conn. 


co es . wm ms 5 9S Se 
Ree ee ROM SSESE- 


4m 


Jeu 


rma 
504 
246 


$4u 


Qn 


415 


Tans 
502 


14s 
415 
450) 


170 
413 
302 
148 


52 
324 


190 
148 


144 
546 


aw 
259 
213 
323 
213 
323 


wre 
302 





es ap 


Pe ee 


a 


te 


X11 





Paving Blocks and Curbing, 
147, 214 


Paving Blocks and Stone, 


Springfield, Mass......-279, 
Paving, Seoria, Chicago 


Paving Stones and curb 


Ftones, 
Pebbles ee 
Phosphor Bropz-. 
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